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Maglatch TO-5. 


The world’s smalles 
relay with 
Bele(acnublunle(smestsese 


Our little magnetic latching TO-5 
relay simply never forgets. Once it’s 
set with a short pulse of coil voltage, 
Teledyne's Maglatch TO-5 will retain 
its state until reset. Even if system 
power fails or is shut off. 

Because holding power is not 
required, the Maglatch TO-5 uses 
less energy than any other relay you 
can buy. This makes it ideal for any 


situation where power drain is critical. 


And its tiny footprint makes it ideal 


for high density printed circuit boards. 





For RF switching applications, the 
Maglatch’s low intercontact capaci- 
tance and contact circuit losses pro- 
vide high isolation and low insertion 
loss up through UHE 

The Maglatch TO-5 is available 
in SPDT and DPDT styles. And it 
comes in commercial/industrial 
versions as well as military versions 
qualified to“L?““M?) and “P” levels 
of MIL-R-39016. 

Teledyne is an industry leader. 

We have been for over twenty years. 









Weve used our technical and manu- 
facturing know-how to create the 
world’s best subminiature electro- 
mechanical and solid state relays. 

If youd like complete technical 
information about our Maglatch 
TO-5 relay, or applications assistance, 
please call or write today. Were here 
to help you. 


TELEDYNE RELAYS 


The best little relays in the world. 


12525 Daphne Ave., Hawthorne, California 90250 ¢ (213) 777-0077 

U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW 5 9QQ ¢ 01-897-2501 
European Hatrs: Abraham Lincoln Strasse 38-42 * 62 Wiesbaden, W. Germany 06121-7680 

Japan Sales Office: Nihon, Seimei Akasaka Building ¢ 8-1-19 Akasaka, Minato-Ku Tokyo, 107 Japan (03) 403-8141 
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ROCKWELL 
SEMICONDUCTOR 
TECHNOLOGY 
CREATES THE NEXT 
GENERATION OF 
INTEGRAL MODEMS. 


Our third-generation VLSI capabilities AOD, . 

















And all of our modems are as reliable as they 


give you support at any level. are versatile. Based on our customers’ experience 






Building modems x with over a half million Rockwell integral 
jrelComtcoleta oy aereie(elt a: \ modems in use around the world, we've been 
line used to bea A IN rele) (ae (eke (eebtee\aeractew\0Ns) ake WA0,. 080.0, ORelelbies 
complicated and fea! nearly 23 years between service calls. Perform- 
costly process. But fay ance-wise, transmission is virtually error-free 
Rockwell International's  ““< over unconditioned or dial-up phone 
latest Seneration of VLSI Nietasdolae-\bis Kelsie telacicel Benlee(seectotiae 


















integral modems is changing all that. 

Today, our VLSI capabilities mean that 
NU Merbek-6 ie) eceamicelermelass(sebeaelstteseeael 
at any level: you can order VLSI chip sets; 

Si cclelel-leoke-teocarutiet-llMel-ireBr-l(ocpreliae 
changeable; or custom cards designed to fit 
your specific shape, connector and soft- 
ware integration requirements. 

In fact, we can offer a simple, econom- 
ical solution to virtually any application 
requirement from 1200 to 9600 bps. Since 
oLbt ab ealere(seel-p eles (o(Aololiet-Beeliecejesceeacele 
bus and an RS232C interface, they can be 
easily designed into computers, from 
micros to mainframes; plus G2-G3 
facsimile machines, multi- 
je) (a: Caecwm Caeeelietlcearete tl 
(eee ]bses Ml ole). Seelele(aeetst 

What's more, Rockwell = 
is the only supplier offull- = 
o [64 0) (>: ob (192-10, Oh oye. ea GT 
VLSlintegralmodems. 9 
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auto-adaptive equalization. 

Weare the world’s largest supplier 
0) B aticletsjolaaemestere(aeetsbloc\ssaeece-terel 
devices. Ask your sales representative 
or distributor for a quote today, and 
you'll see that we have a distinct advan- 
tage in price and delivery lead times, too. 

Rockwell integral modems. A 
generation ahead of all the rest. 


Rockwell Semiconductor 
Products Division 
Rockwell International, P.O. Box C, 
MS 501-300, Newport Beach, CA 
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.. where science gets down to business 
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The military wants reliability designed in 


The Department of Defense is worried about the high cost and long hours 
that must be invested in keeping its electronic systems working. It’s easy to 
understand why: the Pentagon allots 25% of its budget to preventive mainte- 
nance, and the figure could go higher with the growing complexity of 
weapons systems. Next week, an ElectronicsWeek special report by Jerry 
Lyman describes how the Pentagon is working with its vendors to improve 
both the reliability and maintainability of advanced systems. 


Europeans race calenaar to establish DBS standard 


Broadcast and government officials agree that direct satellite broadcasting on 
the continent should be based on a system of multiplexed analog components, 
known as MAC. But unless the remaining issues are settled quickly, the 
hopes of TV set manufacturers for a receiver standard common to all 
countries will go out the window. MAC eliminates many of the drawbacks 
that hamper composite signals, but there are several contending MAC ver- 
sions. In fact, one of the biggest controversies is whether the one that can 
also handle cable broadcasting should be selected. Examine the pros and cons 
and the background implications in Robert Gallagher’s report from Paris. 


Looking ahead in ElectronicsWeek 


Environmental, work-safety issues plague chip makers 


Making semiconductor wafers entails the use of some of the most toxic 
chemicals known, and citizens as well as environmental agencies are begin- 
ning to view the industry as a threat to its surroundings. For a discussion of 
the issues and what industry, government, and public-interest groups are 
doing about them, see an upcoming ElectronicsWeek special report. 
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IV-1611 
2 Megabyte RAM Board 


© 68020 compatible (32, 16, 3 bit trans 
@ 4-way internal interleave 





High Resolution 
Color Graphics 


Ironics VMEbus boards, sys- 
tems, and software provide the 
OEM and Systems Integrator 
with a powerful and productive 
development environment, a 
high performance, cost effec- 
tive target environment, and 
the tools and technical support 
to put it all together... from 
IRONICS, the price/perform- 
ance leader in VMEbus. 
*Trademark AT&T Bell Laboratories. 
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IRONICS Incorporated 


Computer Systems Division 
742 Cascadilla Street 

Ithaca, NY. 14850 
607-277-4060 Telex: 705-742 
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ElectronicsW. 


THE VOICE OF THE INDUSTRY, HEARD EVERY MONDAY 


Technology Around the World 


Personal Computers Kaypro eyes PC clone war. With IBM mired under a 








large backlog of orders for its new PC AT, at least one competitor has | 





marched a look-alike to the market. Others could follow. 16 








Microprocessor Architectures Sun rises on new designs. Change is in the wind 


for Japan’s microprocessor makers as strict U.S. copyright laws 





force a move to native architectures and aggressive mainstream marketing 18 | 





Wafer Processing Bellcore researchers levitate wafers. Bell Communications 





Software Speed counts most for Ada compilers. Gould Inc. goes with 
a high-performance unit even though it hasn’t been validated 32 : 
Computers Toshiba, Shiina in Sord play. Sord has been looking for a 


savior for months. Last week, Toshiba came to the rescue 32 (continued on p. 6) 
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Signal Generater SMPD 
second to none 


@® ROHDE & SCHWARZ: SIGNAL GENERATOR 5 kHz..2720 MHz SMPO 
* ¢ 1eooge oaom 
as 





SMPD receives top marks whatever the test, e.g. in CEPT-based measurements on transceivers where it functions as an in- 
terference source up to 2.72 GHz, in the development of telemetry and telecommunication systems and in all sorts of general 
lab applications. Optional high-speed pulse modulation also means the testing of radar receivers under real conditions. 


@ Frequency range @ Pulse modulation with rise and The SMPC Signal Generator is the 

5 kHz to 2.72 GHz fall times of less than 10 ns and “little brother” of the SMPD with the 
@ Output level -—143 to 13 dBm an on/off ratio of 80 dB, also simul- same specifications up to 1.36 GHz. 
@ Highly linear pM and FM with wide taneously with AM and g~M/FM 

deviations (e.g. max. deviation of @ IEC 625-1 and IEEE 488 remote 

3.2 MHz at carrier frequencies control 

= 1.36 GHz) and precise AM over its @ Spectrally pure signals for 

entire frequency range measurements on oscillators and 


out-of-band measurements on 
transceivers 





Rohde & Schwarz GmbH &Co. KG @ Reliable attenuator for system 

Postfach 80 14 69 Ask for th tail 

Hanno uenchan80 applications with more than | S e detailed 
Federal Republic of Germany 10 million guaranteed operations data sheets and 


Telex 523 703 (rus d) 
Tel. internat. + (49 89) 41 29-0 


There are R&S agencies in 80 countries. 
We plan and supply stationary and. mobile 
systems, also on a turn-key basis. 


R&S services comprise installation, maintenance, ROHDE & SCHWARZ , 
calibration, training and documentation. Circle 91 on reader service card 
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Memories Mask ROM rides again. Some three years after their market 











nearly collapsed, ROM makers around the world see renewed growth with 


megabit-density chips, new pinout schemes, and much higher speeds 34 





People Keiske Yawata starts LS! Logic affiliate. Theodore Smith | 





of FileNet sells a whole new product. Tl’s Kevin McDonough 40 





Companies Olivetti picks up Britain’s fallen Acorn 44 





Special Technology Reports 


Operating Systems Unix update: coming of age. The controversial operating 








system that programmers love and users hate remains poised 





- for its long-awaited marriage to mainstream computing around the world 47 





Software Legal defenses against piracy. Protection in the U.S. 
is confusing at best and impossible at worst. But understanding some 


basic rules of the road can pay off for authors and companies 53 


New Products 
Special Report: Unix gets office-friendly. E/ectronicsWeek's exclusive 
oroduct-news roundup examines the promise and realities of today’s Unix 
offerings as the system moves out of the laps and onto desks 59 
Microsystems Newcomer rides the VMEbus 61 
Communications Multiplexers transmit data, voice, and video cheaply 69 


Network Testers Network-management system uses graphics to speed repair 72 


Departments Previews 2 Meetings 9 Up Front 13 ElectronicsWeek Index 39 
New Literature 81 Editorial 84 
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Who offers the largest 


family of high-speed 
monolithic op amps? 


Bipolar or JFET. High slew rate or wideband. Fast settling 
or low noise. Whatever your application, Harris has the 
right high-speed operational amplifier to get the job done. 

Harris offers “The First Family” of high-speed monolithic 
op amps—13 models in singles, duals and quads with slew 
rates up to 600 V/us, unity gain stability at 40 MHz, gain 
bandwidth products up to 600 MHz and settling times 
down to 70 ns. 

So you get fast, reliable performance for data acquistion, 
pulse and video amplifiers, audio amps and filters, com- 
parators and integrators. 

They're great for precision signal generation, D/A con- 
verters, coaxial cable drivers, instrumentation amplifiers, 
precision threshold detectors and radio frequency devices. 

Harris monolithic high-speed op amps: oe first choice 
for the most applications. 


For your information, 


Z 
x, 
: 
Z 





Harris High-Speed Monolithic Op Amps 


Gai 
Slew Bandwidth Settling Noise 
Rate Product Time Voltage 


Closed 
Output Loop, 
Current | Min. Gain 


Nature (V/s) (MHz) (ns) (nV/./Hz)| (mA) Stable 
HA-2620 Single 100 9 
HA-2520 Single 120 200 20 3 
HA-5160 Single 120 100 300 10 
(J-FET) 
HA-5190 Single 200 150 70 15 30 5 
Single 
HA-2541 Unity Gain 300 40 80 1 
Stable 
HA-2542 Single 350 60 100 2 
(Power) 
HA-2540 Single 400 400 15 10 
HA-2539 Single 600 600 15 10 
HA-OP37 Single 60 3 5 
(Low Noise) 
HA-5147 Single 35 120 3 10 
(Low Noise) 
HA-5112 Dual 20 60 43 10 
(Low Noise) 
HA-5114 Quad 20 60 43 10 
(Low Noise) 
LM 118/ Single 70 15 300 1 
318 


Contact: Harris Systems Ltd., European Semiconductor 
Operations, Eskdale Road, Winnersh Workingham, 
Berkshire, RG11 5TR, England 


Harris Semiconductor: Analog - Bipolar Digital - 
CMOS Digital - Gallium Arsenide - Semicustom - Custom 


i HARRIS 


our name ts Harris. 
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“Philips’ 16 MHz transparent emulation will win you 
tomorrow's game today!” 


“An unbeatable team: Philips’ Engi- 
neering & Development System with trans- 
parent real-time emulation of over 30 wP’s 
and the 68000/68010 MAB emulating at 
a record-breaking 16 MHz. Thanks to 
Philips TOP technology. Top technology 
that’s put the emulation memory right next 
to the processor. For shorter lines and 
faster access. Your leading edge in tomor- 


pHitips|) Test & Measuring 
Instruments 


row’s systems game! If you want to gain 
the lead, then come to Philips. The com- 
pany to offer you total 68000 support: 
emulators, boards, chips, compilers and 
operating systems. 

Make Philips your leading edge in 
tomorrow’s systems game. 

Contact your local Philips Test and 
Measurement Office or write to: 
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Philips S&I, T&M Dept. 

TQIII-4-62 

5600 MD Eindhoven, The Netherlands. 
Germany 0561-50 10 (Mr. J. Lichte) 

Great Britain 0223-35 88 66 (Mr. R. Giles) 
France 01-830 11 1] (Mr. A. Bassargette) 

Italy 039-3 63 51 (Mr. C. Beardo) 

The Netherlands 040-78 3238 (Mr. K. Bakker) 
Sweden 08-782 1078 (Mr. R. Andemark)?’ 


PHILIPS 





33rd National Relay Conference, Na- 
tional Association of Relay Manufac- 
turers and School of Electrical and 
Computer Engineering at Oklahoma 
State University (Dan D. Lingelbach, 
School of Electrical and Computer 
Engineering, Oklahoma State Univer- 
sity, Stillwater, Okla. 74078), Okla- 
homa State University, Stillwater, 
April 22-24. 


Principles and Applications of Drive 
Systems—Hydraulic and Electric, 
National Fluid Power Association 
(Ellen Kendall, National Fluid Pow- 
er Association, 3333 N. Mayfair Rd., 
Milwaukee, Wis. 53222), Milwaukee 
School of Engineering, Milwaukee, 
April 24-26. 


Expert Systems and Knowledge En- 
gineering, Gottlieb Duttweiler Insti- 
tute (T. Bernold, Gottlieb Duttweiler 
Institute, CH-8803 Ruschlikon/Zu- 
rich, Switzerland), Gottlieb Dutt- 
weiler Institute, Ruschlikon/Zurich, 
April 25-26. 


16th Pittsburgh Conference on Mod- 
eling and Simulation, University of 
Pittsburgh School of Engineering, et 
al. (William G. Vogt, 348 Benedum 
Engineering Hall, University of Pitts- 
burgh, Pittsburgh, Pa. 15261), Uni- 
versity of Pittsburgh, April 25-26. 


Workshop on Analytical Simulation 
Modeling of IEEE 802.4 Token Bus, 
National Bureau of Standards (Rob- 
ert Rosenthal, B226 Technology 
Building, NBS, Gaithersburg, Md. 
20899), NBS Administration Build- 
ing, Gaithersburg, April 29-30. — 


CAD/CAM_ Databases: Who’s in 
Control?, CAD/CAM Alert (Jacque- 
lin Cooper, CAD/CAM Alert, 824 
Boylston St., Chestnut Hill, Mass. 
02167), Cathedral Hill Hotel, San 
Francisco, April 29-30. 


Association for Information and Im- 
age Management Annual Conference 
and Exposition, AIIM (1100 Wayne 
Ave., Silver Spring, Md. 20910), 
Washington Convention Center, 
Washington, April 29-May 2. 


Electric Production Efficiency Expo- 
sition °85, Network Events Ltd. 


ElectronicsWeek/ March 4, 1985 


(Network Events Ltd., Printers 
Mews, Market Hill, Buckingham, 
MK18 iJX, UK), National Exhibi- 
tion Centre, Birmingham, England, 
April 30-May 2. 


1985 Artificial Intelligence and Ad- 
vanced Computer Technology Con- 
ference and Exhibition, DM Data 
Inc. (6900 E. Camelback Rd., Suite 
1000, Scottsdale, Ariz. 85251), Long 
Beach Convention Center, Long 
Beach, Calif., April 30-May 2. 


1985 Society for Information Dis- 
play International Symposium, Soci- 
ety for Information Display (James 
N. Price, Naval Ocean Systems Cen- 
ter, Code 7113, San Diego, Calif. 
92152), Sheraton Twin Towers, Or- 
lando, Fla., April 30-May 2. 


National Online Meeting, Online Re- 
view (Learned Information Inc. 143 
Old Marlton Pike, Medford, N.J. 
08055), Sheraton Centre, New York, 
April 30-May 2. 


16th Reliability Symposium, IEEE 
and American Society for Quality 
Control (Marie Trethaway, EMC 
Technology, 1971 Old Cuthbert Rd., 
Cherry Hill, N.J. 08034), Marriott 
Hotel, Bala-Cynwyd, Pa., May 1. 


Marine Technology Symposium, Ma- 
rine Technology Society (Frank Wi- 
lem, Triton Systems Inc., 109 E. Sce- 
nic Dr., Pass Christian, Miss. 
39571), International Hotel, New Or- 
leans, May 1-3. 


Seminars 





World Class Manufacturing for 
VLSI, University of California at Ir- 
vine School of Engineering and Uni- 
versity Extension (Maria Norris, 
University of California Extension, 
P.O. Box AZ, Irvine, Calif. 92716), 
Emerald Anaheim Hotel, Anaheim, 
Calif., April 23-25. 


New Generation PBX—The Path to 
Voice/Data Integration, Data-Tech 
Institute (Lakeview Plaza, P.O. Box 
2429, Clifton, N.J. 07015), Holiday 
Inn Somerset, Somerset/New Bruns- 
wick, N.J., April 24-26. 





Field Effect 


Transistors 


ie rer 
1 
Medical 


Crystalonics made FETs commercially 

available in 1960 and is still the leader in 

the field. We offer an array of excellent 

special devices, including: 

¢ Low frequency, silicon, N-Channel, 
junction FETs (CM860/2N6550) with an 
ultra low input noise figure of 1.4 nV/ V Hz 
typical at 1 kHz, for low frequency 
amplifier applications. 


e RF FET for radio frequency amplifier appli- 
cations (CP640/CP643), broad band, with 
wide dynamic range, through 500 MHz. 


¢ A series of switching FETs (2N4445/ 
2N5432) with under 15 ohms ON 
resistance. Standard types with Rox as 
low as 24% ohms (2N6568), and specials as 
low as 1 ohm (CM856). 

e FOTOFETSS®, light-sensitive, junction 
FETs in transistor cases with curved or 
flat glass lenses. Ideal for optical coupling 
applications demanding supersensitivity, 
fast response, low dark current and 
stability. 

For further information send for our short 

form catalog. 


“* TELEDYNE 
CRYSTALONICS 


147 Sherman Street 
Cambridge, MA 02140 
Tel: (617) 491-1670 ¢ TWX 710-320-1196 
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HE EYE IS A FANTASTIC INSTRUMENT, but not 
a very dependable one when it comes to 
detecting things as they really are. It registers 
only a limited range of colors and shapes. 

Of the vast quantity of infrared radiation that 
constantly surrounds us it sees nothing. Which is too 
bad, because infrared radiation could tell us a lot 
about hot and cold bodies — which undoubtedly 
would help us avoid making any number of mistakes. 

Who should know that better than we? Our heat 
sensitive cameras have helped people see through 
things for more than 20 years. During that entire 
time, we’ve worked under the name AGA. But now 
some changes have been made. 

No, not in our products. They’re still as high 
quality as ever. And not in our personnel. They are 
just as competent as ever. Perhaps some other com- 
pany has surged to the forefront? No, that’s not it 
either. We’re still out in front — and we plan to stay 
there for many more years. What then has changed ? 
Nothing but our name. As of March first, 1985, 
we'll be using the name AGEMA Infrared Systems. 
A minute change in a big world — perhaps, but an 
important one for us. 

You'll find our thermal cameras wherever you go 
— in industry, being used for monitoring production 
and processes, and in hospitals, R&D laboratories, 
and nuclear power stations. Our range of products 
extends from inexpensive, simple systems to the 
most advanced, sophisticated available anywhere: 
Thermovision. It won’t be long before many other 
applications are found for infrared technology. Be- 
cause, when it comes to infrared, there’s a lot to look 
into. Just use your imagination. 

Now the question of what the Trojans would 
have done with that gift horse if they’d had more in- 
sight. Naturally nobody would have been taken in. 
And the world would be one good story poorer. 

So, it was probably all for the best. 





Infrared Systems 


We know the importance of seeing through. 


HEADQUARTERS: AGEMA INFRARED SYSTEMS AB, 
Box 3, S-182 11 DANDERYD, SWEDEN. 
TEL. 08-753 3400. 
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We offer you 
a switch-mode voltage regulator 
module off the shelf. 


The GS-R400 is acom- 
plete family of high current, 
high voltage switching mode 
regulators in step down 
configuration. 


But more importantly, it’s got 
the specification you'd design in 
yourself if you had the time. 

The GS-R400 has been 
especially designed for economi- 
cal industrial and professional 
applications, in on-board and 
decentralised power supply 
systems. 


So whatever application you ©GS-R400. Features. 
have in mind, the GS-R400 is 
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NSF BOOSTS SUPERCOMPUTER INDUSTRY 


N« vistas of research yielding substantial commercial payoffs should open 
up to academic scientists and engineers under a $200 million National 
Science Foundation grant to establish four national centers for research and 
development using supercomputers. ‘‘The role of high-speed computation is 
becoming increasingly important in the U.S. economy,” stressed Kenneth G. 
Wilson, Nobel prize winner and Cornell University professor, when the NSF 
announced last week that Cornell was among the recipients. The centers will 
help U.S. firms shorten the product-design cycle and manage competition with 
their foreign rivals, he predicted. The other centers selected from among 22 
applicants are the University of Illinois at Champaign-Urbana and two consor- 
tiums—one managed by 12 universities near Princeton, N.J., and known as 
the John von Neumann Center, and a group of 18 universities, based at the 
University of California at San Diego. The four will receive annual grants of 






between $7 million and $13 million for five years. State and local governments 


have promised to at least match the NSF awards with money or resources. 


Two of the centers are slated to get supercomputers made by Cray Research Inc. San Diego will 


get Cray’s $17 million XMP-48, which stores 8 million words and runs at about 
1 billion floating-point operations per second with four processors. Illinois will 
receive the less powerful two-processor version but plans to upgrade quickly 
to the XMP-48. The Princeton center is holding out for ETA Systems Inc.’s 10- 
gigaflops multiprocessor machine, promised for delivery in 1987. Meanwhile, 
it will use a Cyber 205 from Control Data Corp. 


The most unusual configuration is: going to Cornell University. Wilson, director of the university’s 


new Center for Theory and Simulation in Science and Engineering, selected 
an IBM Corp. 3084-QX mainframe connected to four Floating Point Systems 
Inc. 264 processors. “‘We are already using an IBM 3081-K and FPS-164 
design for research and want to stay with a good thing,” he noted, adding 
that, “| want to be working with IBM when it makes a real commitment to the 
needs of the scientific and engineering community.” IBM will eventually be 
forced into the supercomputer business if it wants to retain and expand its 
research-oriented customer base, Wilson believes. 


Having different types of supercomputers installed in each center should advance knowledge, 


leading to the design of more efficient supercomputers, predicts Larry Smarr, 
director of the Illinois facility. ‘We have an unprecedented opportunity to study 
these machines and find out which problems run best on different parallel 
architectures.’’ The supercomputing industry will also benefit from the software 
library that each center plans to build up, he notes. ‘“‘We expect to do all the 
software research ourselves but will pass it on to vendors for commercial 
production and distribution.”’ 


Plans call for all the centers to be linked by a national transmission network by 1989. AT&T, Vitalink 
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Communications, and Bolt, Beranek & Newman are among the firms compet- 
ing for the separate $5 million NSF award to begin research on the network 
this year. ‘Users are asking for a constant interactive graphics capability that 
will require transmission speeds in the megabaud range,” reports John Con- 
nolly, director of the NSF’s Office of Advanced Scientific Computing. LJ 
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Layoffs mount as soft sales hit chip suppliers harder. . . 


he semiconductor industry’s ‘inventory adjustment’ period is painfully 

becoming a workforce-reduction stretch for hard-pressed chip makers. 
Last week, Micron Technology Inc. said it would furlough 625 employees— 
half its entire staff. Micron blames the move on severe price pressures in 
markets for dynamic random-access memories. Ironically, Micron was the first 
to push prices on 64-K DRAMs below the $2 mark [ElectronicsWeek, Oct. 8, 
1984, p. 23]. Texas Instruments Inc. has sounded its most dismal note yet on 
the health of chip markets: it will extend reduced work schedules at some 
component operations until June 30. Seeq Technology Corp. is cutting its 
workforce by 15%, to 523, and its plants will be shut down for the first 10 
days of March. Seeq continues to see cancellations of orders for commodity 
ultraviolet-erasable programmable read-only memories. Intel Corp., which is 
laying off 900 workers, expects first-quarter revenues to be as much as 15% 
below 1984’s final period, when it had sales of $416 million. LJ 












... While silicon-wafer suppliers feel the chill 
he semiconductor slump is beginning to exact a toll in the silicon-wafer 


Tieusiness as well. Wacker Siltronic Corp., one of the top three wafer 
suppliers, said last week that it plans to shut down operations for a week in 
late March, affecting 835 workers. ‘‘And there’s at least a 50-50 chance of a 
second week’s shutdown in April,’ says executive vice president Malcolm J. 
Russ. The move follows similar action by wafer supplier Siltec Corp., which is 
in the midst of a two-week shutdown at three plants, affecting 600 employees. 
Both firms say business began softening in November and has since gotten 
worse. Monsanto Electronic Materials Co., the No. 1 wafer supplier, has seen 
a similar trend in 3- and 4-in. wafers, with business off 25% from last year’s 
second half. But sales of 5- and 6-in. wafers are holding up, it says. LJ 


AT&T’s LAN gets shot in the arm from IEEE committee : 


ro} its third attempt, the 1-Mb-baseband task force of the IEEE’s 802.3 
committee has won approval to develop its twisted-pair, carrier-sense 
multiple-access/collision-detection protocol as a full IEEE standard. The proto- 
col is the basis for StarLan, AT&T’s unannounced low-cost office local net- 
work [ElectronicsWeek, July 30, 1984, p. 11]. Twice rebuffed last year as not 
technically or economically ready for implementation as a standard, the proto- 
col won overwhelming acceptance at the committee’s February meeting. One 
observer said the lopsided vote (31-1 on technical issues) was due to “major 
contributions” from AT&T in providing data on crosstalk and electromagnetic 
interference. However, AT&T reportedly has delayed StarLan’s announcement 
because of difficulties with presentation- and application-layer software com- 
patibility. The same problem is also said to be causing delays in the shipment 
of IBM Corp.’s PC Net, a 2-Mb broadband LAN. LJ 


Intel sues NEC over 8086 design infringement 


i Corp. has filed a suit claiming that NEC Corp. has infringed on its 
copyright of the 8086 chip. Asking for an injunction against shipments of 
NEC’s V-20 chip (see p. 18) and dollar damages, Intel states in the suit that 
257 of the V-20’s 302 starting instructions are exactly the same as those for 
Intel’s 8086 chip. LJ 
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Ihe Quantitative Solution. 
to Automatic Systems Test. 


Product performance and pro- 
fitability both increase with the 
use of high throughput, high reli- 
ability test instruments. And only 
the Data 6000 Universal Waveform 
Analyzer combines the speed and de- 
pendability your operation requires 
with full analysis capabilities. The Data 
6000 digitizes, stores, displays and ana- 
lyzes data in one compact, easy-to- 
operate, versatile instrument. One 
that’s equally at home in the R&D lab 
and on the production floor. Nothing 
else even comes close to the Data 
6000 which offers you: 


Precise Waveform 
Measurement 


No matter how short-lived or com- 
plex the event, you'll capture it with 
high resolution, thanks to the Data 
6000’s plug-in digitizers which provide 
100KHz, 14-bit; 36MHz, 12-bit; and 
100MHz, 8-bit data acquisition capabili- 
ty. Sampling periods as fast as 10nS 
provided by the Model 620 plug-in, 
give you the accuracy and speed you 
need to acquisition even the fastest 
transient events. Intermediate Sam- 
pling Rates as required in production 
test of computer disk testing, power 
supply testing, acoustic emission tests, 
and video bandwidth measurements 
are provided by the Model 630’s selec- 
table conversion modes. This new 
plug-in provides an unprecedented 10- 
bit resolution at sampling rates to 
18MHz, and 9- or 12-bit resolution at 
the maximum 36MHz 
sampling rate. And that’s 
only the front end of the 
Data 6000’s power! 


Flexible Waveform 


Storage 


Up to 50,000 points of 
data may be stored on 
on-board storage mem- 
ory, with non-volatile 
expansion available on 
accessory floppy disk 
or your mass storage me- 
dia. Data acquisition 
memory captures up to 
50,000 points in a single 
acquisition (with the 610 
and 611 plug-ins; up to 
32,000 points for the Mod- 
el 620; and up to 16,000 
points with the Model 630 


plug-in). 
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For system test applications the 
fully programmable Data 6000 
can acquire waveforms, measure 
time domain waveforms with over 
40 pre-programmed scalar mea- 
surements, compute and measure 
spectra, and transfer the resul- 
tant measurements or data points 
to your computer. In the above 
figure the Data 6000 performs 
summation averaging on a noisy 
signal, convolves the result with a 
user defined filter, and displays 
the FFT of the processed wave- 
form on trace four. 


























Model 610 
100KHz, 14-bit 100KHz, 14-bit 100MHz, 8-bit 


2-channel 









































4-channel 2-channel 


The Data 6000 


Universal Waveform Analyzer 





An Unbeatable Team 


That’s what you get when you inter- 
face the Data 6000 with your IEEE-488 
or RS-232-C compatible host computer. 
This combination offers you: 


Dynamic Control. Program all 
front panel controls remotely from the 
host computer. Send “user prompting” 
messages to the Data 6000’s screen 
from the controller or program routine 
for test set, on-site instruction during 
the test routine. And for even greater 
control, you can also program user in- 
teractive feedback during testing sim- 
ply by redefining the Data 6000's soft 
keys. 


Fast Data Transfer. Here’s where 
the Data 6000 goes beyond the rest. 
The bi-directional interfaces can easily 
transfer the measured and calculated 
results of tests directly to your con- 
troller. There is no need to develop a 
different software waveform analysis 
library for the controller itself. Ad- 
ditionally, the Data 6000 communicates 
the measured results or data points at 
speeds of up to 9600 baud on RS-232- 
C; standard transfer on IEEE-488 in 
ASCII real or scientific formats, and up 
to 400Kbytes/sec. on IEEE-488 in bi- 
nary format with the Data 6000’s High 
Speed Data Transfer option. 


Easy Interfacing. The Data 6000 


. _ teams up with most host computers 
Model 630 

36MHz, 12-bit 
2-channel 


and controllers such as the DEC PDP- 
11 series; COMPAQ; IBM PC; HP-85, 
87, 9816, 9826, 9836, 
9845, 1000; Apple II; 
DEC PRO 350; GRID; 
Fluke, and many of the 
most popular minis and 
micros. The result: 
automatic systems test 
that promotes your 
operation to a higher 
level of productivity 
and profitability. 
Team up with the 
Data 6000 now. For the 
winning edge in auto- 
matic systems test. For 
more information, 
call: 800-343-8150. Or 
in Massachusetts, call 
800-892-0528. 


Maintaining 

the Integrity 

of Measurement 

The Data 6000 shown at left with 


a popular minicomputer, 
the IBM PC. 





ANALOGIC.™ 
DATA PRECISION 


Headquarters: Data Precision Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923 617-246-1600 Telex 6817144 
~ ANALOGIC LTD, The Center, Weybridge, Surrey, England, KT138BN. Tel: 0932-56011. Telex: 928030 ANALOG G 
ANALOGIC GMBH/DATA PRECISION, Daimlerring 2, 6200 Wiesbaden-Nordenstadt, W. Germany. Tel: 06122-4071. Telex: 4182587 ANA D 
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KAYPRO EYES 








AROUND 
THE 
WORLD 


PC CLONE WAR I 


Seeking to profit from IBM’s hefty backlog, Kaypro Corp. leads in the race 





to market a compatible version of the popular PC AT CL by Jom Manuel 


t the height of last August’s 

sweltering heat, IBM Corp. 
made its competitors in the personal 
computer market sweat a little more 
by introducing the Personal Comput- 
er AT. As with the IBM PC, the 
company was soon flooded with or- 
ders for the powerful machine and a 
backlog developed. 

Deliveries are now pushed back as 
far as September, say some 
observers. With IBM un- 
able to keep up with de- 
mand for its new machine, 
the PC AT clones are com- 
ing to market. 

The first one surfaced 
last week when Kaypro 
Corp. introduced its 2861 
computer. Like the AT, 
the 2861 is based on Intel 
Corp.’s fast and highly in- 
tegrated 80286 micro- 
processor. There are other 
286-based computers, but 
Kaypro claims the 2861 is 
the first one that 1s com- 
patible with the PC AT. 

The AT (for advanced 
technology) jumped the 
PC family up a level in 
performance  [Electronics- 
Week, Aug. 20, 1984, p. 
17]. With plenty of memo- 
ry at its disposal—the AT 
5170 Model 68 comes with 
256-K bytes and the Mod- 
el 99 and the Kaypro 2861 
each have 512-K bytes— 
the 286 processor gives the 
AT or 2861 a performance 
of perhaps two to five 
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times that of a standard IBM PC. 
Both the AT and 2861 have sockets 
for the 80287 math coprocessor, to 
speed up numerical calculations; In- 
tel is now distributing packaged 287s 
to computer stores. 

The 2861 does not have a hard 
disk, only two floppies. A source re- 
questing anonymity says the reason 
for this is that Kaypro is strapped 





SOURCE: FUTURE COMPUTING IN 


Ramping up. Sales estimates for the IBM PC AT show a slow growth 
until midyear, with a steeper ramp thereafter. IBM estimates it will sell 
315,000 units in 1985; fewer than 100,000 will be sold in the first half. 


for cash, and no drive supplier would 
grant credit at this time. Without a 
hard disk, the 286i won’t be able to 
compete with the AT Model 99—the 
one in really short supply—with its 
20-megabyte Winchester drive. 

Same story. It didn’t take long for 
orders for the original PC to pile up 
to the point that IBM couldn’t meet 
them until it increased production 
capacity. By that time, sev- 
eral PC clones were on the 
market, ready to satisfy the 
pent-up demand. The firm 
with the most notable suc- 
cess was Compaq Comput- 
er Corp. with its original 
PC-compatible — Portable 
Computer. 

The shortage of ATs is 
attributed to IBM’s inabil- 
ity to get enough of the 
half-height, 20-megabyte 
hard-disk drives. Tim Wil- 
liams, a market researcher 
with Future Computing 
Inc., also believes that 
“IBM may be even su- 
prised by the high demand 
for the product. End users 
may have been attracted 
by the product’s aggressive 
pricing, which was only a 
little higher than earlier 
IBM models.” 

Also, the AT’s sophisti- 
cation may have caught 
other firms off guard. Thus 
the absence of competitors 
is due partially to the long 
lead times required for 
catching up. Compagq, 
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however, was already in a competi- 
tive position with its Deskpro. Intro- 
duced at the end of last June—a 
month and a half before the AT— 
the Deskpro is selling well, partly on 
its own merits and partly because it 
comes close to the AT in perfor- 
mance yet is fully compatible with 
the PC, while the AT is not. 

Williams doesn’t believe any com- 
petitor is deliberately avoiding devel- 
oping its own AT-like machines for 
fear that IBM will eventually meet 
the demand for ATs. But he does 
believe that AT clones will emerge in 
bigger numbers after a year or so. 
“It wouldn’t suprise me if Compaq, 
AT&T, and others are developing es- 
sentially AT-compatible machines.” 

Short-term problem. The AT 
shortage may be short-lived, howev- 
er, because IBM’s hard-disk problem 
is expected to be solved soon, observ- 
ers note. “IBM is going to succesful- 
ly ramp up production [of the AT] 
by the second half of this year,” adds 
Williams (see chart). 

Meanwhile, dealers are converting 
AT orders into Deskpro orders. Ac- 
cording to a Compaq spokesman, 
many Deskpro customers are buying 
the machine with the 30-megabyte 
hard disk and 8087 enhancements to 
boost its performance. “‘We are offer- 
ing the Deskpro as an advanced-ca- 
pability machine in the capacity 
range of the AT but not necessarily 
as a replacement, and it is readily 
accepted as such,” says Len Simon 
of Inacomp Computer Center, a 
dealer in Garden Grove, Calif., one 
of many dealers that is not getting as 
many AT’s as it could sell. 

Presumably, some potential AT 
purchases will be converted to Kay- 
pro 2861 purchases now too, especial- 
ly by dealers that carry both. But 
Kaypro may have some difficulty 
getting on dealer shelves where AT 
buyers browse, says Simon. 

Though AT clones may satisfy 
some of the pent-up demand for 
ATs, customers may not necessarily 
stop waiting for IBM to deliver. Si- 
mon doesn’t think the AT shortage 
will necessarily cause a flood of buy- 
ing of any AT-clone machines or 
close contenders such as the Deskpro 
and 2861. “Many users who could 
use a lot of them [ATs] haven’t yet 
experienced what productivity im- 
provements they would yield, and 
though they may be clamoring for 


ElectronicsWeek/ March 4, 1985 


Sought after. The very popular PC AT is at home in the office. But there aren’t enough of them 





to go around. Industry observers agree that the shortage may be short-lived, however, since 
IBM expects to ramp up production in the second half. 


ATs, they may also wait for IBM to 
make them available in volume.” 
Other machines that could benefit 
from the AT shortage are Tandy 
Corp.’s 80186-based TRS 80 Model 
2000 (introduced in November 


1983), AT&T Co.’s 8086-based Per- 
sonal Computer (released in June 
1984), 


and AT&T’s unannounced 





7300, code-named the Safari, if it is 
available in time. (The latest ru- 
mored introduction date is March 
26. AT&T declines to say anything 
about the 7300.) 

Ron Stegall, Tandy’s senior vice 
president of the Business Products 
Division, says a price campaign for 
the 2000 will begin in March. 
Though he claims this 
marketing schedule just 
happens to coincide with 
IBM’s AT shortage, he 
adds, “We sure hope a 
whole lot of them [AT 
shoppers] will take a look 
at [the 2000].’’ He also 
expects more companies 
to announce AT clones 
within the next six 
months. Not even Tandy 
is ignoring the 286 mar- 
ket, he adds, although he 
would not elaborate. LI 


Contender. The newkid onthe 
block, the Kaypro 286i, will try 
to take some of the thunder— 
and, it hopes, sales—from the 
much-in-demand AT. Both are 
powered by an Intel 80286. 
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MICROPROCESSOR ARCHITECTURES 





SUN RISES 





ON NEW DESIGNS 


Barred from second-sourcing U.S. designs, Japanese manufacturers 


are developing original microprocessors (by Charles L. Cohen 


Tokyo 

-* a variety of legal, technical, 
and psychological reasons, Japa- 

nese manufacturers are going to the 

design boards to map out the archi- 


tectures for original microprocessors. 
The halcyon days of second-sourcing 
and copying American chip designs 
are over. 

New and stricter copyright laws 


18 


embracing the designs, and advanced 
chips with software built in, make it 
impossible for the Japanese to be- 
come unlicensed second sources (ille- 
gal copiers) of U.S. manufacturers. 
In addition, U.S. firms are increas- 
ingly reluctant to license new tech- 
nology to the Japanese even if they 
are willing to pay for it. 


The result is the realization that 
the time has come for native compa- 
nies to come up with native designs. 
And there is an extreme reluctance 
to divulge details of what’s going on 
behind the closed doors at Japan’s 
prestigious research and development 
centers. Only one company, NEC 
Corp., has publicly mapped out its 





ElectronicsWeek/ March 4, 1985 


plans to develop its V_ series of 
CMOS processors that will cover the 
range from 16-bit-microprocessor to 
mainframe performance. 

Hitachi Ltd. has shown a proto- 
type 32-bit microprocessor that is up- 
wardly compatible with the 68000 
and comparable with Motorola’s 
68020. But unlike NEC, the compa- 
ny refuses to provide a schedule for 
the microprocessor’s introduction. 
Perhaps, say some industry wags, 
that is because even Hitachi doesn’t 
know when that will be. 

Mum’s the word. Other firms are 
Saying even less as they work fever- 
ishly to develop their own 32-bit de- 
signs. One reason for their silence is 
that nobody wants to look bad. Re- 
flecting that, sources at several man- 
ufacturers have told ElectronicsWeek 
that they wonder if they can find 
customers who are willing to use mi- 
croprocessors that have no software 
base. 

The leading Japanese semiconduc- 
tor firms—all of which are divisions 
of computer manufacturers—are 
caught in a bind because they need 
proprietary designs for their parent 
organizations, as the trend continues 
toward microprocessor engines for 
computers: though initial require- 
ments are for minicomputers, engines 
will be needed in the future for ever- 
larger systems. 

The story is quite different at the 
other end of the microprocessor 
scale, however. There is much origi- 
nal work going on in 8-bit chips, 
mostly controllers. This is partly an 
extension of Japan’s many years of 
experience in designing 4-bit control- 
lers, every one of which is an origi- 
nal because there are no second 
sources. The ubiquitous 4-bit chips 
are produced in prodigious quantities 
and are found in a wide range of 
consumer products, from rice cook- 
ers to low-end personal computers. 

The 8-bit controllers are needed 
for more complex systems, including 
printers, electronic cash registers, 
floppy- and hard-disk-drive control- 
lers, other professional and industrial 
products, and high-end video cassette 
recorders. 

But just how much have the Japa- 


Their very own. NEC’s uPD78p09 micro- 
computer with 8-K of ultraviolet EPROM is 
part of an advanced family that the company 
designed using von Neumann architecture. 
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nese been able to soothe the sting of 
the charge that they are merely copi- 
ers—unable, by dint of culture and 
training, to be truly innovative? Japa- 
nese manufacturers claim to have de- 
veloped a large number of original 
designs, but many in the industry 
question how truly original most of 
them are. 

Many Japanese microprocessors 
are upwardly compatible versions of 
U.S. designs, spiffed up with a clean- 
er implementation that includes con- 
version to CMOS wafer processing 
together with additional instructions 
and peripheral functions on chip. Im- 
provements to the original have in- 
cluded microprogramming rather 
than random logic decoding of in- 
structions and the use of additional 
buses or pipeline prefetch that were 
not included in the earlier U.S. chip. 

License to build. Despite these res- 
ervations, Japanese firms have come 
a long way. Hitachi’s 6301 series of 
CMOS-enhanced versions of the Mo- 
torola 6801 are so firmly entrenched 
in the marketplace that Motorola has 
taken a license to build them. Ameri- 
can Microsystems Inc. has taken a 
license to build selected versions of 
NEC’s original 78XX series of mi- 
crocomputers. And both Zilog Inc. 
and Sony Corp. have become licens- 
ees for the first two members of 
NEC’s V-series processors even be- 
fore they reach the market. More- 
over, NEC claims to be negotiating 
with another American manufacturer 
interesting in securing a license to 
build the same chips. 

A survey of the state of the lab in 
Japan would probably give NEC the 


honors for having the most original 
and energetic design program. The 
company has announced a program 
for developing its V series of CMOS 
microprocessors. The series extends 
from a 16-bit processor with an 8-bit 
external bus to a 32-bit processor 
with mainframe features such as 
management for demand-paged vir- 
tual memory and a large cache mem- 
ory on chip (see ‘First time for sec- 
ond-sourcing,” p. 21). 

To persons who question the wis- 
dom of building an original proces- 
sor, NEC senior vice president Tomi- 
hiro Matsumura points out that in- 
creased production in both Japan 
and the U.S. makes it mandatory for 
NEC to work on its own designs. 
Second-sourcing others was a way to 
grow up, he says, but now that NEC 
has the people and the money, it is 
time for an original product. 

Matsumura says the company 
must make original parts in order to 
raise its standing in the electronics 
community. In addition, he says, 
that is the only way to prevent a 
trade war. 

He claims that NEC is looking for 
different customers from those now 
using the 8086 and 8088 and main- 
tains that NEC will not fabricate In- 
tel processors developed after the 
8086 and 8088. Although this could 
limit the potential customer base, 
Matsumura notes that even 10% of 
the market would be an extremely 
healthy business. 

The first two members of the V 
series, the V-20 and the V-30, are 16- 


bit microprocessors with 8- and 16- 


bit data lines, respectively, imple- 





ae 


mented with 2-um n-well technol- 
ogy. Their enhanced instruction set 
is upwardly compatible with Intel’s 
8086 and 8088—but they feature an 
original dual-bus architecture. In- 
struction execution time is_ thus 
shorter for many instructions on the 
V-series than on Intel devices and 
the two architectures cannot be ex- 


Manufacturers wonder if they 
can find customers willing to use 
microprocessors that have no 
software base—nobody wants to look 
bad in case of a miscalculation. 


changed in real-time applications. 
(Meanwhile, NEC and Intel are in 
litigation over the originality of 
NEC’s microcode.) 

The V-40 and the V-50 are en- 
hanced versions of the V-20 and V- 
30 with basic peripherals on chip. 
The V-60 and V-70 are 32-bit sys- 
tems with 16- and 32-bit buses that 
will be implemented with 1.6-uwm or 
smaller design rules. 

The V-60 is expected to have 
325,000 transistors; the V-70 will 
have about 700,000. Completion of 
the V-60 is scheduled for 1986, and 
that of the V-70 second-generation 
32-bit microprocessor for 1987. (For 
comparison, Matsusmura says that 
the Motorola 68020 is a first-genera- 
tion 32-bit microprocessor. The V-70 
will be a second-generation product.) 

NEC introduced its 78XX_ series 
8-bit microcontrollers in 1979 for 
electronic cash registers, printers, 
and other nonconsumer products. 
Although their architecture is similar 
to that of Intel’s multichip micro- 
processors, the instruction set was 
optimized for control applications 
and is not compatible with any oth- 
ers. The family now has some 15 
members, including n-MOS and 
CMOS types with random-access 
memories of different sizes and even 
ultraviolet-erasable programmable 
read-only memories. 

When NEC started on the 78XX 
series, it chose to use a von Neu- 
mann architecture with program 
ROM and data random-access mem- 
ory in the same address space be- 
cause it provides easy expansion with 
external memory. Intel and Zilog 
had earlier opted to design their sin- 
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gle-chip controllers using the Har- 
vard architecture, with program 
ROM and data RAM residing in 
separate address space. All 4-bit con- 
trollers use the Harvard architecture, 
but multichip microprocessors and 
Motorola’s controllers take the von 
Neumann route. 

This year, NEC will start selling 
its even more advanced 
78XXX series, featuring 
high-speed CMOS | for 
0.5-ws cycle times. RAM 
on the chip holds eight 
register banks for task 
switching. Next year, the 
76XXX series will be in- 


also known as the V25 
and is the controller version of the 
firm’s V series. 

Hitachi has developed a 32-bit 
CMOS microprocessor at about the 
same level of implementation as 
NEC. But its overall plan is less well 
thought out. The Hitachi micro- 
processor has an enhanced instruc- 
tion set that is upwardly compatible 
with Motorola’s 68000. Compatibil- 
ity maintained at the object code lev- 
el, and processing speed of 5 million 
instructions per second is about 
twice as fast as. Motorola’s recently 
released 68020. 

Samples of the new chip are ex- 
pected to become available during 
the Japanese fiscal year that starts in 
April 1986. Volume shipment could 
start about a year after samples be- 
come available. But Stezo Hata, 
group executive of the Electronic De- 
vices Group, says that Hitachi has 
not yet decided whether to take an 
independent path in microprocessor 
development. 

Costly license. Company execu- 
tives hint that they would prefer to 
end their dependence on Motorola. 
But they appear unwilling to take 
the risk of losing market share. The 
original design provides insurance in 
case a license isn’t forthcoming and 
Hitachi has to go it on its own. The 
price of a license has escalated be- 
cause Motorola wants not only royal- 
ties but insists that the licensee devel- 
op its own peripheral chips of the 
equivalent complexity. 

Hitachi has departed from its Mo- 
torola orientation with a 6-MHz 
CMOS Z80 equivalent processor fea- 
turing on-chip bank switching for 
512-K bytes of RAM, a large num- 


troduced by NEC. This is 


ber of peripheral devices, and addi- 
tional instructions. The new design 
does not signal an abandonment of 
customers for the firm’s Motorola- 
type processors and controllers, ac- 
cording to Yoshikasu Hatsukano, 
manager of Hitachi Ltd.’s Microcom- 
puter Technical Marketing Depart- 
ment. Instead, it is an answer to the 
requirements of customers that need 
products to sell into markets domi- 
nated by CP/M software, including 
CP/M 2.2, CP/M 3.0, and personal 
CP/M. 

The processor, HD64180, which 
Hatsukano characterizes as a com- 
puter-system integration device, fea- 
tures two direct-memory-access con- 
trollers, two asynchronous serial con- 
trol interfaces, one high-speed clock 
synchronous serial input/output, and 
two 16-bit timers. The 8-bit memory 
refresh timer is designed to refresh 
256-K dynamic RAM. Hitachi’s goal 
is to fabricate 10-MHz units. An 
asynchronous refresh scheme will 
keep memory power requirements 
low even at these high speeds. 

Hitachi’s HD6301 series is an im- 
proved p-well CMOS version of Mo- 
torola’s 6801 with an upwardoy com- 
patible instruction set. All members 
of the series feature microprogram- 
ming for instruction decoding, rather 
than the wired logic used by Motor- 
ola, for a cleaner design and to facili- 
tate adding instructions for changed 
versions. 

Specially designed. Toshiba Corp. 
has recently unveiled a number of 
technologies that facilitate rapid im- 
plementation of custom systems. The 
most general-purpose method, with 
which Toshiba will be first out of the 
starting blocks, consists of a gate- 
array chip with 6,000 gates and 
1,052 bits of three-port static RAM 
fabricated in 2-um CMOS technol- 
ogy [ElectronicsWeek, Dec. 3, 1984, 
p. 29]. Internal elements are suffi- 
cient to fabricate original processors 
of the complexity of the Intel 8085A | 
and Zilog Z80 in gate-array turn- 
around times. Toshiba will start tak- 
ing orders in April. 

Several chips announced at this 
year’s International Solid State Cir- 
cuits Conference [ElectronicsWeek, 
Feb. 11, 1985, p. 51] that will proba- 
bly reach the marketplace later are 
designed for similar applications. 
These include a larger gate array 
from Toshiba, one from Mitsubishi, 
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two from Fujitsu, and a reconfigura- 
ble microprocessor from Hitachi. 

Toshiba has developed a method 
of rapidly and inexpensively imple- 
menting a standard central process- 
ing unit with customer-desired pe- 
ripheral chips and glue logic as a 
monolithic system [ElectronicsWeek, 
Jan. 1, 1985, p. 17]. Separate CMOS 
chip patterns are edited onto a com- 
posite mask, with glue logic treated 
as another chip. The composite sys- 
tem is connected with an second lay- 
er of aluminum to form a monolithic 
hybrid. 

Perhaps the high point of Toshi- 
ba’s original microprocessor design is 
its T88000 16-bit microprocessor im- 
plemented on a silicon-on-sapphire 
chip [Electronics, Oct. 6, 1981, p. 
112]. This integrated circuit is actu- 
ally a monolithic version of a con- 
ventional Toshiba minicomputer. It 
is sold only as a complete system, 
including off-chip microinstructions, 
not as a chip. The microprocessor 
may be a leading indicator of the 
goals of work going on in Japan on 
original 16- and 32-bit chips for in- 
house use. 

Toshiba has another solution for a 
32-bit superminicomputer that did 
not fit comfortably on a single chip. 
It is using high-speed SOS CMOS 
gate arrays. 

Other niches. Most other Japanese 
manufacturers are aiming their origi- 
nal microprocessors at specialized 
niches rather than at the mainstream 
market. 

Matsushita Electronics Corp. has 
been producing 16-bit minicomputer 
architecture processors for about 10 
years. The initial design was devel- 
oped jointly by Fujitsu Ltd. and 
Matsushita Electric Industrial Co. 
engineers. This followed an agree- 
ment by the two firms to set up a 
joint venture to manufacture mini- 
computers and for Matsushita to fold 
its minicomputer business into the 
joint venture. 

Since then, Matsushita engineers 
have designed upwardly compatible 
versions in finer pattern n-MOS tech- 
nology. Last year, it produced a pro- 
cessor worked in 2-um CMOS. The 
latest version, the MN1617, features 
60,500 transistors on a 7-by-6.7-mm 
chip. It has a 4-megabyte address 
space and a 200-ns machine cycle. 
Floating-point multiply and divide 
are done without a coprocessor. 
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The original processor that is sell- 
ing in volume is a completely differ- 
ent kind of processor, according to 
Hideomi Kato, general manager of 
the Microcomputer Division’s micro- 
computer development department. 
The MN1890 series dual single-chip 
microcomputers feature a_ virtual 
two-processor engine that can eco- 
nomically- control two 
processes. The engine 
acts as a dual processor 
by making provision for 
two copies of all the data 
concerning processor sta- 


tus, including the pro- 


gram counter, stack, sta- 
tus register, and timer. 
The ALU, ROM, and 
RAM are common. A swap mode 
permits program A and program B 
to be executed alternately on succes- 
sive machine cycles with no time lost 
for interrupt processing. | 
Mitsubishi Electric Corp. started 
with the MOS Technology 6502 and 
designed an upwardly compatible, 
CMOS building-block version with 
enhanced instructions for use in con- 
troller applications. Chips are laid 
out with data and address lines along 
three edges. Individual functions are 
configured as slices running the full 
width of the chip. This makes it easy 


to add new functions to the design. 
Yasumasa Iwata, manager of the 
microprocessor department at the 
firm’s Kita Itami Works says the 
6502 was chosen because of its sym- 
metrical architecture. Also, the mem- 
Ory-mapped input/output design 
makes it possible to change functions 
without changing instructions. 


Most Japanese manufacturers aim 
their original microprocessor 
designs at specialized niches, 

rather than try to crack 
the mainstream market. 


Iwata says that both standard and 
custom versions are available. Simple 
custom variations, such as a change 
in the amount of ROM, take only 
three months for first samples; more 
complex changes require six months. 
This compares with one to two years 
for a full custom chip. 

Suwa Seikosha Co. has developed 
an 8-bit CMOS microcomputer that 
features a 200-gate array for conve- 
nience in configuring output ports. It 
says the chip is especially useful in 
office equipment products, such as 
printers and disk controllers. LJ 
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1984 
Brand Preference Survey 


Rental and Lease 
Organizations 





*1984 DATA COMMUNICATIONS Brand Preference Survey Study conducted by McGraw Hill Research. 
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Almost 1,700 of you, selected at random 
from the circulation list of Data Commu- 
nications. In the category of “Rental and 
Lease Organizations,’ GE was named 
“Best Service Organization” by a ratio of 
almost 2 to 1. 


As a matter of fact, of the 20 categories 
in which GE was rated, we came out on 
top in 14. 


We credit these outstanding results to 
our belief that in the data communica- 
tions business, service is the name of the 
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game. That’s why we staff our GE ser- 
vice centers with trained technicians, 
and offer a comprehensive list of prod- 
ucts, from manufacturers such as 
Hewlett-Packard, Tektronix and Fluke. 


For rental and lease, all you need is one— 
#1. Just one phone call is all it takes. Or, 
mail the coupon below. 


1-800-GE RENTS 


(1-800-437-3687) 


interested in the following: 

(] Personal Computers 

_] Data Communications Equipment 
[_] Electronic Testing Equipment 

(_] Industrial/Electrical Equipment 


Name 


Address 
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Please send me my free catalog on renting or leasing. I am particularly 


Mail to: Chuck Cornwell, General Electric Company, 5775, 
Peachtree-Dunwoody Road, Suite 500-G, Atlanta, GA 30342. 


City State Zip. Phone 
SCHOESSSSSSSHSHSSSSSSSSHSHSHSHSESSHSSSHSSHSESHSSHSSSSSOHSECSSLSECSEELESESELECE 
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<2] A registered trademark of General Electric Company 


Circle 23 on reader service card 
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WAFER PROCESSING 





BELLCORE RESEARCHERS 
LEVITATE WAFERS 








Murray Hill, N.J. 
B’ wafting their wafers, scientists 
at Bell Communications Re- 
search have managed to grow epitax- 
ial layers on substrates with no phys- 
ical contact. They do it by using gas 
jets to move wafers pneumatically 
through the entire growth process, 
known as vapor-levitation epitaxy. 

The system consists of two adja- 
cent growth chambers with porous 
tops and a horizontal levitation track 
with a series of gas jet holes at its 
center (see figure). After premixing, 
each chamber is separately filled 
with growth vapors, carrier gas, and 
dopants as a wafer is transported 
along the levitation track. Once in- 
side the chamber, the wafer is sus- 
pended a fraction of a millimeter 
above the porous disk as epitaxial 
growth occurs on the underside of 
the substrate. 

Growing GaAs. According to Her- 
bert M. Cox of Bellcore’s Photonic 
and Electronic Materials Research 
staff here, gallium arsenide, indium 
phosphide, and indium gallium arse- 
nide as well as quantum-well hetero- 
structures have been grown on 2-in. 
substrates. The former Bell Labora- 
tories researcher published the first 
vapor-levitation-epitaxy | announce- 


ment in the Journal of Crystal 
Growth last September. 
Up to 202 layers have been ap- 


Si 





plied so far to wafers using the va- 
por-levitation-epitaxy process, ex- 
plains Vassilis G. Keramides, dis- 
trict research manager for Bellcore’s 
Applied Research branch. The proto- 
type system was designed to demon- 
strate the concept, he adds, not for 
the production of wafers. 

As a result of the breakup of 
AT&T Co., Bellcore is prohibited 
from manufacturing products for its 
owners, the seven Bell operating 
companies. Chips that would ulti- 
mately be produced by outside ven- 
dors using vapor-levitation epitaxy 
would have applications in data 
transmission systems using fiber-op- 
tic technology, says Keramides. 

Fast transistors. Along with opto- 
electronics devices, Cox also sees se- 
lectively doped heterojunction tran- 
sistors and_ high-electron-mobility 
transistors as probable applications 
of the process. 

The placement of a second cham- 
ber adjacent to the first is the great- 
est advantage of the technique, ex- 
plains Cox. In this configuration, 
each growth chamber can receive re- 
actants, dopant, and carrier gas inde- 
pendently of the other chamber. 
Thus an epitaxial layer can be grown 
in one chamber while flows are es- 
tablished and equilibrated through 
the other chamber. 

This so-called steady-state equili- 





Stable. The vapor-levitation epitaxy system developed by Bell Communications Research 
uses gas jets to keep wafers aloft and parallel throughout the growth process. 
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brated condition allows wafers to be 
moved rapidly between chambers for 
extremely abrupt interfaces between 
layers, explains Cox. Equally impor- 
tant, the wafer-transport technique 
could be suitable for production 
environments. — 

If potential problems such as gas 
temperature control and wafer trans- 
port stability can be overcome, says 
Walter C. Benzing of Applied Mate- 
rials Inc., Santa Clara, Calif., vapor- 
levitation epitaxy could work. “It’s a 
variation on the air-track wafer 
transport [system]. You might have a 
concern with stability. That’s always 
been a glitch with the air tracks.” 

Pretty uniform. Benzing adds that 
the introduction of growth vapors 
from below means that “the compo- 
sition ought to be pretty uniform 
across the surface.” Indeed, Cox re- 
ports variations in deposition unifor- 
mity of only 2% over a 2-in. wafer. 

Moreover, he explains that gas 
temperatures in the growth chamber 
are controlled in the same way as for 
composition in the premixing step. A 
“built-in dynamic stabilization” 
maintains stability. If any edge drops 
because of reduced flow, a force vec- 
tor reorients the wafer so it is paral- 
lel to the porous. disk. 

Cox does not see any tradeoffs in 
the new process compared with pre- 
sent technologies such as_ liquid- 
phase epitaxy “‘because what it is do- 
ing is combining the best of earlier 
technologies.” Vapor-levitation epi- 
taxy has yielded higher levels of puri- 
ty, high uniformity, larger wafer 
sizes, and faster throughput, accord- 
ing to Cox. — 

The project began here in 1983 
while Cox and Keramides worked 
for Bell Laboratories. AT&T Bell 
Labs holds the patent on vapor-levi- 
tation epitaxy, but most of the work 
was done at Bellcore, Cox says, add- 
ing that the system has been well 
received at technical workshops and 
he has been invited to speak at sever- 
al universities. 

The entire prototype system—ac- 
cording to the scientists, the only 
system of its kind—was built by an- 
other Bellcore researcher, Steven G. 
Hummel. Hummel and Keramides 
are expected to publish details on a 
more complete system design soon. 
For now, says Keramides, “we are 
trying to influence the direction of 
the technology.” —George Leopold 
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EUROPE GOES CASHLESS 


WITH FUNDS TRANSFER 





London 
Cc shopping has been slow 


to catch on in Europe, but its 


prospects are suddenly brightening as 
ambitious schemes for electronic pay- 
ment get under way in Denmark, 
France, and the UK. Each scheme is 
being planned on a national level, so 
that a single card will be able to buy 
goods and services anywhere in the 
respective country. Questions about 
funding and retailer acceptance re- 
main, however. 

For two reasons, Denmark is like- 
ly to be the first European country 
to establish a nationwide cashless 
shopping network. First, Danes 
have never taken to credit cards, so 
15 of Denmark’s leading banks have 
been looking at alternatives. Second, 
the country is small enough for an 
electronic funds-transfer system at 
the point of sale (Eftpos) using exist- 
ing technology. 

In November 1984, the first phase 
of a nationwide Eftpos went live with 
a few thousand terminals. Within 
two to three years, an estimated 
80,000 terminals will be in operation, 
with almost half of Denmark’s popu- 
lation participating as card holders. 

The system, run by an operating 
company that has been set up jointly 
by the banks, relies on a single com- 
puter center equipped by Christian 
Rovsing A/S. The hardware is high- 
ly modular and can be expanded as 
the network grows. Connections be- 
tween computer-center and point-of- 
sale terminals are made over the 
public switched telephone network. 

The French way. Beyond a certain 
size, centralized computer systems 
can get swamped with traffic. France 
has adopted an alternative—one that 
is more appropriate for a larger 
country with a greater number of po- 
tential users. Called the smart card, 
it is a piece of plastic the size of a 
credit card and holds built-in memo- 
ry and a microprocessor. 


mits security access, serves as a Stan- 
dard credit card, or works in cash- 
less-shopping systems [Electronics, 
Jan. 26, 1984, p. 92]. French banks 
have already agreed to a common 
standard, and the next stage is to 
move to a nationwide system. Four 
regional card projects were autho- 
rized last week, and up to 2.5 million 
cards are expected to go on line 
soon. A possible snag, though, is the 
cards’ high cost—between $5 and $6 
apiece. 

On-line project. Across the chan- 
nel, the UK’s 15 clearing banks— 
called thus because they are the ones 
that clear the nation’s checks—decid- 
ed last month to set up a nationwide 
cashless shopping system. This on- 
line project has the support of Brit- 
ain’s largest retailers, which are rep- 
resented by the Retail Consortium. 

British Telecom and IBM (UK) 
Ltd. will develop a network of com- 
puters for the project—rather than a 
single central computer, as in the 
Danish system—and an _ operating 
company will be set up to manage 
the network. Meanwhile, systems 
specification and software develop- 
ment are going ahead at a cost of 
$20 million. The project’s first phase 
will go live in two years. 

As it is now constituted, the sys- 
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tem breaks new ground by relying on 
a distributed computer setup, with 
dual IBM Corp. Series 1 computers 
dotted around the country in local 
telephone exchanges. Because the 
network is distributed, it can be ex- 
panded indefinitely, unlike central- 
ized schemes. 

Security, however, is more of a 
headache because the network has so 
many access points. In _ response, 
IBM and British Telecom have de- 
veloped what they consider a fool- 
proof security system, which could 
make them major players in the 
world Eftpos market. 

Secure funds. There are two basic 
security issues in Eftpos: the need to 
verify the caller’s identity and to pro- 
tect the network from intruders. 
Thus data is encrypted at two levels. 

First, Data Encryption Standard 
gear (conforming to International 
Organization for Standardization 
protocols) is attached to every link in 
the network, scrambling messages so 
they are made unintelligible to out- 
siders. As a further safeguard, and to 
authenticate the identity of the card 
holders, messages are encrypted from 
end to end—that is, from the card 
holder and retailer to their own 
banks. This means that messages 
never break down into plain text. 

By adopting the ISO’s open-sys- 
tems model instead of proprietary 
IBM protocols, companies should be 
free to compete to provide Eftpos 
terminals. As many as 100,000 termi- 
nals could be sold in Britain within 
the next 10 years, according to Ian 
Chandler, International Computer 
Limited plce’s marketing manager for 
Eftpos. —Kevin Smith 


SOURCE: UK EFT-POS BANK GROUP 





The smart card has a variety of 
uses. It keeps personal records, per- 


Starting soon. Consumers in Britain can start using electronic funds transfer in 1986. By 1996, 
the use of smart cards could rival that of credit cards but would still be far less than checks. 
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JUST RAISED THE BAR 


Announcing INT-STD-500. 
Once again, we have raised the - 
International Standard of Quality 
new heights. 
Once again, we are guaran- 
emg AQLs on every part across 
e board. No its. No ands. No buts. 
Once again, we have set 
standard so high that only one 
company will top it. 
Ourselves. 
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Advanced Micro Devices cl 


For more information, contact the sales office nearest you or write the word “Bar” on your letterhead and mail to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Trym,-Bristol BS9 3DS, United Kingdom. 








_ SEMICONDUCTORS 





London 

Ithough gallium arsenide chips 
operate at speeds four or five 
times faster than their silicon coun- 
terparts, the embryonic market for 
them marches at a more measured 
pace. So the three UK semiconduc- 
tor houses that are now readying to 
get into the commercial-chip busi- 
ness—about a year after Harris 
Corp. pioneered in the U.S.—figure 
that they can find a place among the 
front runners when the technology’s 
time comes. 

As is the case with most of their 
U.S. counterparts, the British trio— 
General Electric Co. plc, The Plessey 
Co. plc, and Standard Telephones 
and Cables plc—have acquired their 
GaAs expertise through military de- 
velopment contracts. In fact, Brit- 
ain’s Ministry of Defence has slated 
GaAs technology for use in mono- 
lithic microwave ICs (MMICs) as 
well as for high-speed digital signal 
processing. 

But taming the technology has 
been a slow process. When the pro- 
gram started 10 years ago, gallium 
arsenide was in short supply and of 
poor quality. What’s more, research- 
ers had to await the development of 
fine-line lithographic gear, ion im- 
planters, and other production-line 
equipment. 

Pilot production. These problems 
have been solved, and for the past six 
months both Plessey and GEC have 
had pilot production lines running. 
STC expects to have clean rooms in 
Operation at some time in the second 
half of the year. 

These lines represent an invest- 
ment between $3 million and $4 mil- 
lion for each company. Now that 
they are ready for production, their 
strategy is to start off with a handful 
of standard chips—in most cases, de- 
signs originally developed for an in- 
house defense project—and fill out a 
portfolio with basic digital and 
MMIC building blocks. In addition, 





to quickly fill their expensive produc- © 


tion lines, the British GaAs produc- 
ers are hoping to find a mix of cus- 
tom, semicustom, and foundry busi- 
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BRITISH GaAs CHIPS GO TO MARKET 


ness in world markets. 

But the competition is going to be 
fierce. Government funding has been 
the prime mover for most GaAs de- 
velopment and European govern- 
ments have not been lavish. In 1984, 
according to the market research 
firm Strategic Inc., U.S., European, 
and Japanese governments laid out 
more than $513 million for GaAs re- 
search and development. Fully 65% 
of that was spent in the U.S.; Japan 
came in second with 24%, and Eu- 
rope was last with 10%. 

Looking for a payoff. Nonetheless, 
the UK crew figures it can find 
worthwhile market niches. Plessey, 
for example, pioneered III-V semi- 
conductor development in _partner- 
ship with Britain’s Royal Signals and 
Radar Establishment. Now, Plessey 
is looking for the payoff. It has start- 
ed sampling a six-chip set that imple- 
ments the complete transmit/receive 
function for a phased-array radar. 

These chips will be made in Ples- 


sey’s Process I, a 1-ym depletion- 
mode process using epitaxially grown 
material. This will be supplanted 
around midyear by an ion-implanted 
process with submicron dimensions. 

Using only eight masks instead of 
the 14 needed for the older process, 
Process II will be a high-yield pro- 
cess, asserts George Gibbons, general 
manager of Plessey’s Solid State Re- 
search Division. 

By 1986, Plessey expects to have a 
super-analog process up and running. 
This planar process utilizes  self- 
aligned gates and selective ion im- 
plantation. It makes possible both 
depletion and enhancement devices 
on the same chip, a combination that 
consumes little power. 

Double-teamed. GEC has _ two 
GaAs groups at work in its Hirst 
Research Centre. One, headed by 
John Summers, is developing a basic 
depletion-mode process for immedi- 
ate production. The other, under the 
direction of Joseph Barnard, 1s start- 





ing with a clean slate of technology. 

The flagship product for the first 
group is an amplifier chip whose 
bandwidth stretches from 10 MHz 
up to 12 GHz. The chip—a natural 
for electronic-surveillance applica- 
tions—is now being sampled. Thanks 
to its distributed-amplifier structure, 
four such chips can be hung together 
to provide 24 dB of nominal gain. 
“It has already raised a lot of inter- 
est,” says Colin Corbey, newly ap- 
pointed marketing manager for 
GEC’s activity. 

High costs attacked. Meanwhile, 
Barnard’s team has tackled two ma- 
jor problems for operators of GaAs 
works: the high costs and long delays 
involved in the production of custom 
chips. Typically, an MMIC chip can 
cost up to $150,000 and take up to 
12 months to develop because of the 
complex simulations involved. 

Yet Barnard proposes to offer a 
one-month chip-prototyping service 
starting in the second quarter of 
1985. By using direct electron-beam 
writing to eliminate costly mask 
making, and a library of precharac- 
terized cells to cut down computer 
simulations (see photo), GEC figures 
it can cut design time and costs by 
an order of magnitude. 





Chip specifications will be sent 
over the telephone and designs run 
on Digital Equipment Corp. VAX 
computers, Barnard says. The service 
will become more effective as the cell 
library builds to include counters, 
logarithmic amplifiers, and the like. 

Similar to Hewlett-Packard Co.’s 
buffered FET logic, Barnard’s pro- 
cess can combine optical and micro- 
wave functions on a single chip. In 
GEC’s phased-array radar, for exam- 
ple, individual elements will be opti- 
cally switched by a built-in light- 
emitting diode/detector combination. 

Unlike Plessey and GEC, Standard 
Telephone is using GaAs to make 
super-fast logic for advanced military 
and communications equipment. Lat- 
er, STC expects to move on to the 
higher densities needed for computer 
chips. The firm then will face stiff 
competition from Japanese chip mak- 
ers. But it has one potential solid 
customer: Standard Telephone re- 
cently bought Britain’s largest com- 
puter maker, International Comput- 
ers Limited plc. 

Low-power processes. For GaAs 
logic chips, circuit densities are very 
high and to achieve them a low-pow- 
er process is essential. That is why 
both STC and Japanese companies 


Fine control. General Electric Co. plc 
uses molecular-beam epitaxy (left) to cre- 
ate GaAs and GaAlAs structures in layers 
only a few atoms thick. 


Time saver. To slash turnaround time 
and costs of prototypes for semicustom 
GaAs devices, GEC fabricates a chip 
(right) from macrocells and hooks them 
up by direct electron-beam writing. 


Up front. One of Plessey’s first GaAs 
chips (below) will be this low-noise radar 
amplifier. It has 28-dB gain, less than 3-dB 
noise figure, and 7- to 11-GHz operation. 
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have gone for a direct-coupled FET 
logic process. 

STC is starting off with a l-um, 
two-layer metal process. With it, the 
company expects to launch a handful 
of standard logic circuits this year. 
Among them are a 900-MHz syn- 
chronous counter, a 100-bit memory, 
latched adders, shifters, and other 
medium-scale-integration parts. 

One of the company’s first prod- 
ucts will be a 900-MHz prescaler 
with an 18-mW consumption. It can 
can be used as a front end in com- 
munications gear such as cellular ra- 
dio or in test instruments, frequency 
synthesizers, and the like. 

Ironically, neighboring Plessey has 
dominated the UK fast-logic market 
with its high-speed emitter-coupled- 
logic parts. With STC threatening 
with GaAs, Plessey intends to com- 
plement its line of ECL 1-GHz divid- 
er chips with GaAs chips running at 
speeds up to 4 GHz. 

The STC digital process works for 
high-performance analog functions as 
well. For example, it is suited for 
parts such as an operational amplifi- 
er having l-ns settling time and a 
gain of 1,000, or a 10.7-MHz tunable 
filter that utilizes switched-capacitor 
techniques. —Kevin Smith 
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HIGH-TECH LEG IRONS PUT TO THE TEST 


Minneapolis 

A’ overcrowding in U.S. jails and 
prisons becomes an increasingly 

serious problem, some computer-sys- 

tem vendors are betting the time 1s 

ripe for the electronic equivalent of 

the old ball and chain. 

If the idea works, penal officials 
will soon be strapping up the ankles 
of their prisoners. But they won’t be 
using heavy leg irons. Instead, future 
nonviolent criminals may be lashed 
up with radio transmitter-equipped 
rubberized leg bands and sent home 
to serve out their sentences. 

The idea is being tested in West 
Palm Beach on work-release and 
parole-probation prisoners with a 
system known as the In-House 
Arrest System. Made by Con- 
trolled Activities Corp., the sys- 
tem is being marketed by Pride 
Inc., a nonprofit agency that oper- 
ates probation services in Florida. 

What’s more, Control Data 
Corp. has also recently jumped 
into the business with a system it 
calls the CSD Home Escort. De- 
veloped by National Incarcera- 
tion Monitor and Control Services 
Inc. (Nimcos), the system is being 
offered by Control Data’s Correc- 
tions Systems Division here, 
which recently picked up exclu- 
sive North American marketing 
rights. 

Nimcos was unsuccessful in 
marketing an earlier version of the 
system. But officials at both firms 
are hopeful that the marketing clout, 
service, and support offered by Con- 
trol Data will now be enough to sell 
the idea. 

Gotcha. The Home Escort and the 
In-House Arrest systems work in a 
similar manner. Both use a water- 
proof, battery-powered transmitter 
about the size of a cigarette pack 
that weighs 3 to 5 oz and is worn on 
the prisoner’s leg. 

The leg-band transmitter sends out 
digital radio-frequency signals, with 
a range of 55 to 175 ft, that commu- 
nicate with a receiver plugged into 
the wearer’s home telephone and a 
standard ac outlet. In turn, the bat- 
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tery-backed receiver communicates 
periodically over phone lines with 
the system’s central computer at the 
jail, police headquarters, or proba- 
tion office. 

As long as the person wearing the 
leg band remains at home within 
range of the receiver, the system con- 
tinues to monitor the signals. But if 
the signals stop, indicating the wear- 
er has left his quarters, the receiver 
sends a report or an alarm to police 
headquarters. In both cases, the cen- 
tral computer contains hard-disk 
storage to keep track of the prison- 
er’s comings and goings (prisoners 





Tamper-proof. Contro!] Data’s system contains em- 
bedded wires, so an alarm is sent if the leg band is 
removed or stretched beyond a certain limit. 


are allowed to leave home at a cer- 
tain hour each day to report for 
work-release duty). In addition, the 
system generates daily reports on 
each individual monitored. 

Although similar in concept, the 
systems sold by Control Data and 
Pride vary widely in price. For a set- 
up that can monitor 15 prisoners, the 
In-House Arrest System sold by 
Pride goes for about $28,000; its 100- 
prisoner system sells for about 
$104,000. Control Data offers its 
Home Escort system for about 
$300,000 for a 15-prisoner system 
and for about $1.3 million for a 100- 
prisoner setup. 

Richard T. Mulcrone, general 
manager of operations for Control 


Data’s Corrections Systems Division, 
says the Home Escort’s higher price 
buys a totally tamper-proof system. 
The leg band used in the Home Es- 
cort contains embedded wires; thus 
the system can send a tamper signal 
to the receiver if the leg band 1s re- 
moved or stretched beyond a certain 
limit. This in turn triggers an alarm 
at the central computer. By contrast, 
he notes, the leg band and software 
used in the competing In-House Ar- 
rest System contains no such anti- 
tamper feature. ) 

Not escape-proof. Glen Rothbart, 
Pride’s director of programs, con- 
firms that a prisoner being moni- 
tored by the In-House Arrest sys- 
tem could cut off the leg band in 
his home, place it next to the re- 
ceiver, and leave home without 
detection. But this would be a pa- 
role violation that would ultimate- 
ly land the offender in jail, and a 
work-release prisoner would be 
charged with escape. 

Rothbart emphasizes that the 
prisoners who are put on the sys- 
tem have to be carefully screened, 
so that only those who are not 
likely to tamper with it are select- 
ed. In any event, he adds, the sys- 
tem is designed to be used with 
nonviolent offenders, such as ha- 
bitual traffic violators or those 
convicted of driving under the in- 
fluence of alcohol. “We don’t 
have any hard-core felons on this 
system. It’s not made for that.” 

Officials at both Pride and Control 
Data say their respective systems 
could save money for taxpayers. 
Costs using the Home Escort system 
would total about $4,200 per prison- 
er per year for a 15-person system, 
based on a five-year amortization 
schedule, according to Nina L. 
McGuire, national sales director for 
the company’s Corrections Systems 
Division. This cost would drop to 
about $2,700 in a system that han- 
dles 100 prisoners. In comparison, it 
is estimated that the city of New 
York currently shells out about 
$40,000 in annual maintenance costs 
per prisoner. —Wesley R. Iversen 


ElectronicsWeek/ March 4, 1985 


PHOTOVOLTAICS 





Constance, West Germany , 
lies necessity, economy is often 

the mother of invention. And it 
was economy, above all, that gave 
birth to a new kind of silicon solar 
cell being studied by a university 
team in this town in the extreme 
south of Germany. 

Conventional solar cells have 
achieved impressive capabilities over 
the past decade: long-term stability 
has been increased to 30 years and 
power-conversion efficiency boosted 
to about 18% for outer-space appli- 
cations, for example. However, ex- 
perts now consider even the less cost- 
ly terrestrial cells too expensive. 
They are difficult to manufacture, 
and temperatures close to 850°C are 
needed to produce the pn junction 
that performs the actual energy con- 
version. The cost of generating a sin- 
gle watt with photovoltaics is usually 
between $4 and $5. 

Making the break. Peter Munz, 
head of a solar-cell research team at 
the University of Constance, laments 
this price-to-performance ratio. So 
his group has made a firm break 
with the pn-junction approach by us- 
ing a metal-insulator-semiconductor 
technique to make relatively simple 
silicon solar cells. 

An MIS cell requires fewer manu- 
facturing steps than does a pn-junc- 
tion cell and can be made at tem- 
peratures as low as 500°C, Munz ex- 
plains. A further contribution to low 
cost comes from the fact that inex- 
pensive polycrystalline silicon can be 
used as the substrate without an ap- 
preciable drop in energy-conversion 
efficiency. 

With this method, the Constance 
team has produced experimental cells 
boasting an efficiency of better than 
12%. “Extrapolations of the results 
obtained thus far point to a long- 
term stability potentially equaling 
that of conventional solar cells,” 
Munz says. The finished devices 
function even after being subjected to 
a 400°C heat treatment for 20 min- 
utes, and no harmful interlayer diffu- 
sion is detectable. 

To be sure, the Constance team is 
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NEW MATERIALS CUT SOLAR-CELL COST 


not the only one working with these 
solar cells. Teams at the State Uni- 
versity of New York at Buffalo in 
the U.S. and at an Australian univer- 
sity are also studying the technology. 

‘“But we believe we are the first to 
look at a continuous-metal-film MIS 
cell in its entirety, not just at certain 
aspects of it,’ Munz says. “We are 
paying particular attention to the 
materials question.” 

Made in layers. The cell’s simplic- 
ity is evident in its construction. 
First, a 20-A-thick insulator layer is 
fabricated on a p-type silicon sub- 
strate that is at least 100 wm thick 


(see diagram). 
This is a silicon 
layer produced 


ANTI- 
REFLECTIVE 
COATING 


in an oxidizing 
atmosphere at 
about 500°C. 

Next, a semi- 
transparent met- 
al film, roughly 
100 A thick, is 
deposited on the 
whole cell sur- 
face in a thermal 
evaporation pro- 
cess (other pro- 
cesses for this 
step are also fea- 
sible). After this 
comes the metal- 
lic current-col- 
lecting grid. The 
whole cell is then covered with an 
antireflection coating, and then com- 
pleted by adding aluminum ohmic 
contacts. No diffusion takes place 
during the entire fabrication process. 

The key layer in this design is the 
rare-earth element scandium, a high- 
ly reactive metal that, in conjunction 
with the strongly doped silicon sub- 
strate, gives a high open-circuit volt- 
age. This is a prerequisite for high 
cell efficiency. | 

Light in action. In operation, the 
metal layer induces a space-charge 
zone just under the substrate surface. 
Incident light creates electron-hole 
pairs, which are separated by the 
electric field under the substrate and 
lead to the generation of a photocur- 








rent or a photovoltage between the 
cell terminals. Thus, the operating 
principles are similar to those of a pn 
junction except for the location of 
the electric field, which is deeper 
within the substrate in a pn-junction 
cell. This makes for a high sensitivity 
to visible light at relatively short 
wavelengths. 

According to Munz, investigations 
have shown that “the MIS cell lends 
itself well for use with very cheap 
substrate materials that are inherent- 
ly highly doped.” Therefore, despite 
its simplicity, high open-circuit volt- 
ages can be obtained with substrate 
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No junction. An MIS solar cell consists of a 20-A-thick insulator 
between a silicon substrate and a metal current-collecting grid. 


materials having resistivities as low 
as 0.1 (-cm. This, in turn, leads to 
an efficiency of better than 12% in 
its present state of development— 
fully comparable to standard terres- 
trial cells. 

Under AMI conditions—that §1s, 
when 100 mW of light energy hits 1 
cm’ of cell—the open circuit checks 
in at 625 mV for a monocrystalline 
silicon substrate; this value is now 
obtainable only with sophisticated 
pn-junction cells for use in space. 
With polycrystalline silicon material, 
the open-circuit voltage drops only 
slightly, to just 595 mV, making it 
possible to use the much cheaper 
polycrystalline material and still get 
high performance. —John Gosch 
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SPEED COUNTS MOST 


FOR ADA COMPILERS 





New York 

I the growing market for Ada 
compilers, the question for suppli- 

ers is which comes_ first—perfor- 

mance or validation. 

For Robert L. Bergman, director 
of advanced systems for Gould Inc., 
the answer is performance. Gould 
chose a compiler from Irvine Com- 
puter Science Corp. for a flight simu- 
lator it 1s developing with Science 
Applications Inc. for the U.S. Navy 


because the product was the best per- 


former on the market, even though it 
hasn’t been validated, says Bergman, 
who made the purchase decision. 

Testing of Irvine Computer’s Ada 
compiler will take place in mid- 
March in the simulator, the F4J 
Weapons System Trainer, which will 
provide the product’s latest hurdle in 
the market race. “This project is the 
first in the world to convert a whole 
flight simulator into Ada and have it 
run,” says Bergman. 

Covering all bases. Just in case 
validation wins out over _perfor- 
mance, however, Gould is hedging 
its risk. The firm has contracted with 
TeleSoft to provide a validated Ada 
compiler as a backup in case the Ir- 
vine compiler doesn’t fly because of 
validation problems. 

But Gregg H. Moulton, a member 
of Irvine’s technical staff, 1s confi- 
dent that his firm’s eventual push for 
validation will only speed up perfor- 
mance of its Ada compiler even 
more, not make it slower. Mean- 
while, he points out, “the Air Force 
bought ours, didn’t they?” 

Irvine Computer swears by its 
product’s usability. Its compiler, pos- 
sibly the fastest and smallest on the 
market, has been used for systems 
flying in the McDonnell Douglas F- 
15 and Northrup Corp.’s F-20. Ada 
code generated by the handcrafted 
compiler is at least three times faster 
than typical compiled Fortran and 
two ‘to three times as fast as C, says 
Moulton. 

The newest Ada compiler from 
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Digital Equipment Corp., the leader 


in validated Ada compilers, is due on 


the market around April 1 [Electron- 
icsWeek, Jan. 14, 1985, p. 18]. Yet 
code generated by Digital’s validated 
Ada compiler will perform only 
within 10% of the speed of code 





for systems in Northrup Corp.’s F-20, is winning users. 


from the firm’s Fortran compilers, 
says Bob Abramson, VAX Ada 
products manager. Abramson says 
Digital’s advantage is that the com- 
piler is a mature product that “fully 
implements the Ada language.” 
Industry analysts note that validat- 
ed products might be blessed, but 








they are useless if they can’t be used 
in applications requiring high speed. 

Tartan will release a nonvalidated 
Ada compiler around November 1. 
The Tartan-Ada will reportedly out- 
perform currently validated Ada 
compilers by 40% to 50%. The com- 
pany’s software uses a previously val- 
idated front end that is being reengi- 
neered. In addition, Tartan has de- 
veloped a compiler-compiler for mass 
production of its Ada-compilers, 
which are usually handcrafted. 

Those favoring performance over 
validation are confident that Ada’s 
original writers intended the lan- 
guage to simplify itself. Jim Magnus- 
son, Ada manager of Sci- 
ence Applications Inc., 
says that in working with 
the F4J simulation pro- 
ject, his company learned 
more about Ada and how 
its developers intended 
that subroutines should 
be folded in. 

“Due to the richness of 
the language, it can have 
any structure you can 
conceive,” he says. ‘““The Irvine com- 
piler has enough [of the full Ada lan- 
guage] implemented to allow systems 
to be constructed in Ada now.” Tra- 
ditionalists warn against too many 
suppressions, however, and making 
compilers that don’t really exploit 
Ada’s capabilities. —Merja Lehtinen 


TOSHIBA, SHIINA 


IN SORD PLAY 


Tokyo 
J* a few years ago, Sord Com- 
puter Corp. owned 20% of Ja- 
pan’s business-computer market, be- 
came a leader there in sales of busi- 
ness software, and attracted investors 
willing to pay $292 for a share hav- 
ing a face value of just $2.08. “Our 
bankers think we can become the 
Sony of the personal computer age,” 
boasted Sord’s founder and _presi- 
dent, Takayoshi Shiina. 
Today, the bankers are nervous 
and Shiina’s dreams for Sord have all 
but disappeared. His company’s mar- 





ket share for business computers has 
fallen to about 4%, attempts to mar- 
ket a new portable computer abroad 
have failed, and 1983 net profits of 
$6.6 million have drowned in a flood 
of 1984 red ink. 

For months, Shiina has been look- 
ing for a savior. Last week, he may 
have found one, but at a high price: 
he has probably lost control of Sord. 
Toshiba Corp., seeking a way to ex- 
pand its lackluster position in the 
market for small business computers, 
has agreed to acquire 37% of Sord 
stock, and is negotiating for an op- 
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Sord, the firm he founded, plummet, forcing 
consideration of a takeover bid by Toshiba. 


tion to acquire an eventual 51%. 

The only thing holding up an offi- 
cial announcement is Shiina’s reluc- 
tance to approve an eventual take- 
over, but sources close to the negoti- 
ations expect details to be worked 
out soon. Whatever the result, it is a 
blow to Shiina, an engineer who left 
his job as a Digital Equipment Corp. 
representative in Japan to start Sord 
in 1970. Company sources say 
Shiina’s inability to delegate author- 
ity is a major reason why Sord ran 
into serious trouble. 

Undercapitalized. But that alone 
may not have been fatal. Industry 
analysts say an even more serious 
Sord weakness was its lack of finan- 
cial resources. With the company 
capitalized at $10.8 million, Shiina 
planned to sell further shares on the 
Tokyo Stock Exchange last year, but 
had to give up his plan in the face of 
Sord’s dismal performance. 

Giants such as NEC Corp. and 
Fujitsu Ltd. moved aggressively into 
the small-business-computer market 
in the early 1980s, slashing prices to 
increase market share. Sord was 
forced to cut its prices to compete, 
and profits eroded. 

Although Shiina and his engineers 
developed an in-house software pack- 
age for business applications called 
PIPS (Pan Information Processing 
System), he stubbornly refused to 
adopt IBM-compatible software. 
This, too, hurt his marketing efforts. 

Sources close to the negotiations 
say that Shiina and other top execu- 
tives will remain at Sord after the 
expected accord takes effect on April 
1. But one company insider revealed 
that at least one top executive—and 
maybe more—will resign. “I cannot 
imagine Shiina himself staying 
around long under these circum- 
stances,” he added. —Michael Berger 
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News briefs 


IBM supports AT&T’s Unix across 370 line 
Tucked away in the pile of announcements that accompanied IBM Corp.’s 
Sierra mainframe release last month was an interesting item for the Unix world. 


Under a list of VM-system software enhancements was something called the 


IBM Interactive Executive for System 370. That turns out to be an IBM- 
supported Unix System V with a number of IBM enhancements for use across 
the System/370 processor line. The IX/370, as it is called, runs as a guest 
under the IBM proprietary operating system VM/SP Release 3.0. It marks the 
computer giant’s first support of the Unix version that AT&T Co. is trying to 
make into a standard (see related story, p. 47). 


Asea, Seiko in robot agreement 

Sweden’s Asea AB and Japan’s Nitto Seiko have signed an agreement giving 
the Swedish firm worldwide distribution rights—and exclusive European sales 
rights—to a new range of Scara assembly robots. The Scara robot has become 
a leader in assembly jobs since its introduction in 1981. The robots covered by 
the agreement are new all-electric, servo-controlled, jointed-arm models 
developed from Asea specifications. They are designed primarily for simple 
insertion tasks. This is the first agreement with an outside robot maker for 
Asea, the largest robot maker in Europe. (It claims to have 30% of the 
European market). Asea is making major marketing efforts in the U.S., where it 
has a 10% market share, and in Japan, where it has 4%. 


IBM, AT&T, Toshiba detail 1-Mb chips 
It had one before, but now it has a better one, IBM Corp. says. The better one is 
anew 1-Mb memory that the company is making using existing production lines 


at its plant in Essex Junction, Vt. IBM says the chip operates at 80 ns, though 


initial samples have run at 60 ns. An IBM representative notes that the chip, 
which measures 5.5 by 10.5 mm and has 1 »m-design rules, is “significantly 
smaller and faster than the megabit chip announced by IBM last year.” Not to 
be outdone, AT&T Co. says its megachip measures 4.8 by 14.5 mm, with a 
design rule of 1.3 um. Its access time is 80 ns. Toshiba America Inc., the U.S. 
unit of Japan’s Toshiba Corp., says it has a 1-Mb CMOS dynamic random- 
access memory with an access time of 100 ns. 


Shannon to receive Interface award 

Claude E. Shannon, often called the father of information science, will be given 
the 1985 Interface Award for extraordinary achievement in data communica- 
tions this week at the Interface ’85 conference in Atlanta. While working at Bell 
Laboratories in 1948, Shannon derived a formula for estimating the maximum 
data rate possible over voice-grade phone lines, thereby laying the ground- 


work for much of today’s communications theory. He taught at the Massachu- 


setts Institute of Technology from 1958 to 1980. The Interface award is 
presented annually by the editors of Data Communications magazine and the 
Interface Group. Past recipients of the award include Robert Metcalfe for his 
work in local-area networks, and Lawrence Roberts for his theories of packet- 
switching technology. 


Brazil moves to protect local CAD/CAM vendors 

Eight Brazilian firms are seeking government permission to import foreign 
computer-aided design and computer-aided manufacturing technology under 
agreements that will give them a captive market for eight years. The compa- 
nies have negotiated contracts with foreign suppliers and are now awaiting the 
go-ahead the Special Secretariat for Informatics (SEI), the government body 


that controls the computer sector. The SEI hopes to announce its decision by 


March 15, the day that the country changes government. Among the U.S. 
CAD/CAM suppliers are Hewlett-Packard, Intergraph, Calma-General Electric, 
and Computervision. 
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growth is expected to come from 


Climbing out. This year, ROM sales will be dead center in a dollar-shipments trough caused by 


new ROMs aimed at the much larger 


the video-games collapse. But manufacturers hope to rekindle strong growth by decade’s end. 
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appetites of fast, number-crunching 
microprocessors that do their work 
16 and 32 bits at a time. To keep 
these fast parts busy, new high-densi- 
ty ROMs are beginning to now tout 
speeds below 150 ns, compared with 
access times well over 400 ns for 
many video-game machines. 

While ROM processing technol- 
Ogies push chip densities beyond 1 
Mb and per-bit prices lower, erasable 
programmable ROMs continue to 
make strong inroads into volume ap- 
plications once served only by mask- 
programmed memories. Traditional- 
ly, the smaller-density ultraviolet- 
light EPROMs have been used as 
prototyping vehicles to make sure all 
glitches are out of the code. Once 
programs are debugged and tweaked, 
code is usually fixed into larger and 
often more stable ROM components. 

New fear. Ironically, megabit den- 
sities of next-generation ROMs are 
causing many customers to be less 
willing to firmly set codes in silicon, 
Say some market participants. Many 
customers fear that programming er- 
rors or minor changes in software 
will render thousands of huge cus- 
tom memories useless. 

“There is definitely a need for 
more bits, but the question is becom- 
ing what size is the best chunk to do 
it in,” notes Mike Harris, marketing 
manager for ROMs at Advanced Mi- 
cro Devices Inc. “Will a 4-Mb ROM 
be better than four 1-Mb chips? I 
think a lot of people might elect to 
go with four different chips because 
if there is a change, it will be much 
easier to accomplish. But again, it 
will depend on the customer, and 
I’m sure the industry will have the 
answers when we get there.” 

EPROMs are also becoming more 
available in low-cost windowless 
plastic packages as one-time field- 
programmable ROMs. One-time pro- 
grammable ROMs, however, are still 
priced too high and in too short sup- 
ply to offer a serious threat to 
masked ROMs, many believe. 


Intel Corp.’s Richard Immekus, . 


product line manager for commodity 


EPROMs, estimates only 5% of the 


chips shipped in 1984 were in plastic 
packages. “It’s not so much that 
they are not catching on, but it is 
from a supply side,” he adds. Part of 
the delay involves new testing proce- 
dures. One-time programmable 
EPROMs require testing prior to 
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become more of a minor player as the cost of EPROM technology closes in on it. 


packaging. Patterns cannot be erased 
once the chips are housed in win- 
dowless packages. 

“Mask ROMs, of course, are not 
dead, but we are expecting them to 
be more of a minor player because of 
the evolution of EPROM  technol- 
ogy,” says Jack Morgan, director of 
MOS memory marketing at Motor- 
ola Inc. “What is happening is that 
EPROM technology is getting closer 
to ROM technology from the stand- 
point of total costs—that is, the tool- 
ing charge, lead-times in having 
parts made, and the risk of dollars 
associated with what I’ll call the 
whoops factor, which happens when- 
ever new software may not be just 
right.” In the ROM business, cancel- 
lation charges are often equal to the 
entire purchase price of a lot of in- 
process chips, adds Morgan. 

Consequently, ROM vendors are 
feeling additional pressures to give 
customers more flexibility and pro- 
gramming time by delaying customi- 
zation steps until the last mask lay- 
ers are in production. Several manu- 
facturers are considering a combina- 
tion of ROM _ and _ electrically 
erasable PROM on the same chip to 
allow some minor changes in the 
code through the product life of a 
system design. Motorola already 
markets such a product. Still, when 
it comes to unchanging programs, 
high-density ROMs are still expected 
by many to reign as the low-price 
champion for the foreseeable future. 

‘T would still say the No. 1 issue 
with everyone is price,” says Sam 
Stewart, strategic marketing manager 
at American Microsystems Inc. “If 
your code is reasonably stable, you 


can still do it in a ROM several 
times cheaper than you can ever do 
it in an EPROM.” | 

For the most part, ROMs are like- 
ly to be the memory chip of choice 
to handle unchanging software-con- 
trol jobs, such as basic input/output 
schemes to interface hardware peri- 
pherals to operating systems, and 
character generators for video dis- 
plays as well as printers. Such is the 
case with huge ROMs in Japan, 
where memory makers bear an extra 
incentive for higher density—to han- 
dle complex kanji character sets. 

A number of megabit ROMs are 


At the height of the 
video-game craze, some 50 | 
companies pursued the 
market for ROM cartridges; 
today, only 15 are active. 


already in volume shipments from 
Japanese silicon houses, including a 
by-12-bit 1.2-Mb ROM from NEC 
Corp. The firm is marketing it as a 
two-chip set for kanji-character gen- 
eration. NEC officials estimate that 
more than 80% of Japanese high- 
density ROMs are used for kanji 
generators. It also markets 1-Mb 
chips for printers and displays. A 2- 
Mb ROM, with 200- to 250-ns ac- 
cess times and featuring both by-8- 
and by-16-bit configurations, is now 
under development. 

Toshiba Ltd., which places the 
Japanese ROM market at one sixth 
the size of the U.S. business, is also 
selling most of its megabit chips as 
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kanji-character generators. But in the 
U.S., the firm believes most megabit 
chips will be used for software. Hita- 
chi Ltd. is cranking out 1-Mb ROMs 
using error-correction coding to 
boost yields in its CMOS process and 
is now considering a 2-Mb ROM. 

In Japan, the ROM field continues 
to grow, with a number of small 
startups entering the business. Partic- 
ipants also include the likes of Oki, 
Mitsubishi, Fujitsu, Matsushita, 
Suwa, Sharp, and Nippon Gakki 
(Yamaha). Most believe 16-Mb 
ROMs are in the offing. That density 
will likely require three-dimensional 
integration along with geometries 
smaller than 0.5 wm. Eventually, To- 
shiba officials expect to offer by-32- 
bit ROMs for the emerging 32-bit 
microprocessors, eventually reaching 
density levels of 32 Mb. | 

New generation. Most ROM ven- 
dors believe the 1-Mb generation 
opens up a whole new realm of em- 
bedded application computer soft- 
ware, such as older well-established 
office programs, spelling checkers, 
dictionaries, and some high-volume 
expert-system knowledge bases. “For 
a while, it looked like all you were 
going to be seeing were kanji-charac- 
ter generators,” adds American Mi- 
crosystems’ Stewart, referring to the 
pressing need for high-density ROMs 
in Japanese computer markets. 

At Mostek Corp., ROM marketing 
officials also believe that the emerg- 
ing megabit-density generation opens 
up a whole new era of growth for 
mask memories. “From the applica- 
tions point of view, what happens at 


Growth is expected to come 
from new ROMs aimed at 
the appetites of fast 
microprocessors working 
16 and 32 bits at a time 


1 Mb [chip densities] and above is 
that suddenly application software 
packages typically residing on floppy 
disk can now be integrated on the 
ROM,,”’ states Peter Richmond, Mos- 
tek’s marketing manager of semicus- 
tom chips. 

The firm has begun shipping the 
first samples of its 1-Mb MK3901. 
Slated for production deliveries in 
the third quarter, the 1.5-uwm n-MOS 
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chip is one of the first so-called 
wordwide megabit memories on the 
market with the capability to deliver 
software 16 bits at a time to 16-bit 
microprocessors. 

The 3901 is housed in 28-pin dual 
in-line package and features a multi- 
plexed data-and-address scheme. The 
multiplexed pinout, along with a sec- 
ond 40-pin nonmultiplexed data-and- 
address package, recently won ap- 
proval by the 43.2 memory panel of 
the Joint Electron Device Engineer- 
ing Council. Both proposals are ex- 
pected to win full Jedec approval by 
summer. 

Pin debate. Generally, manufac- 
turers are lining up in either the 28- 
pin or 40-pin camps for by-16-bit 
megabit ROMs. Those favoring the 
smaller multiplexed package say it 
saves printed-circuit board space and 
is more tightly coupled to buses of 
several popular 16-bit microproces- 
sors, such as Intel’s 8088 and 8086 
chips, which both have multiplexed 
data and address. 

Backers of the 40-pin package say 
multiplexing will present contention 
problems on high-speed buses. The 
nonmultiplexing scheme also is more 
in line with the 68000 family of mi- 
croprocessors. Others argue that 
space-saving chip-carrier packages 
are also expected to reduce advan- 


tages of the 28-pin configuration. 


With 1-Mb chip densities, two 
ROMs can hold the software for the 
popular Lotus 1-2-3 integrated pack- 
age of application programs from Lo- 
tus Development Corp. “That 
means, in theory, you could do away 
with a whole disk-drive package and 
some of the RAM used to download 
programs from disk. Now, you can 
access ROMs directly by micro- 
processor,”’ suggests Mostek’s Rich- 
mond. “It triggers a whole new as- 
pect to integrating personal comput- 
ers and systems of that size.” 

Analyst David Wilson, head of the 
IC Division at Future Computing 
Inc., doubts that ROM-based appli- 
cation-software packages will greatly 
reduce the use of floppy disks in per- 
sonal computers. But he does note 
that ROM-based Lotus 1-2-3 run- 
ning in IBM Corp. PCjr systems 
(with additional RAM) can run a 
larger spreadsheet model than IBM’s 
more powerful Personal Computer 
business models. That’s because ap- 
plications software from disk must 


be loaded into the system’s RAM, 
taking up potential user memory 
space. 

‘But disk prices are still coming 
down, and there will be less and less 
of an incentive to go to ROMs, be- 
cause floppy disks are cheaper—$1 
to $2 to the manufacturer—and like 
EPROMs, you still get shorter lead 
times and greater flexibility in put- 





Megabit densities of upcoming 
ROMs are causing many 
to fear that program errors 
will render thousands of 
custom memories useless 


ting code into them,” he says. 

At General Instrument Corp.’s 
semiconductor operation, the video- 
game market of the early 1980s was 
a major buying segment of its com- 
ponents. When demand plunged, 
General Instrument, like most other 
ROM suppliers, began shifting its 
emphasis to data-processing applica- 
tions with higher-performance, high- 
density chips. After sampling an ex- 
perimental megabit ROM to some 
customers last summer, the company 
is now preparing to introduce a total- 
ly new chip later this year using 2- 
um n-MOS and complementary 
technology, says Ken Greenberg, 
vice president of marketing for the 
firm’s Microelectronics Division. 

Still loved. ‘The ROM business 
obviously had an abnormal glitch in 
its life cycle during the growth of 
video games. Most products don’t 
behave like that,’’ says Greenberg. 
‘The fundamental issue is_ that 
ROMs remain very important to mi- 
croprocessor systems. There will be 
things, however, that cause us to 
look at them differently as technol- 
ogy converges. The megabit density 
level of ROM is changing ROM ap- 
plications in systems. 

‘Tt will take a lot of convincing to 
get engineers to commit to a megabit 
of code into memory. It’s clearly an 
emotional hurdle,’’ he continues, sug- 
gesting that data-oriented programs, 
such as spelling checkers and embed- 
ded dictionaries, will likely be among 
the first software used in large 
ROMs. “There are not that many 
bugs in a dictionary or speller check- 
er, hopefully.” 
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EDS ‘85: 
INVEST 3 DAYS 
TO MAKE THE OTHER 














1985 ELECTRONIC DISTRIBUTION SHOW AND CONFERENCE 


Tuesday, Wednesday, Thursday— April 30, May 1 and 2, 1985 
Hyatt Regency Hofel, Chicago, Illinois (downtown) 


Exhibit Hours: 9:00 a.m. to 5:00 p.m. (3:00 p.m. on Thursday) 


EDS ‘85 lets you meet with your present 
vendors, acquire new lines, solve prob- 
lems, and chart your future success— 
all at one time and in one place! And 
now there’s even more to look forward 
to at your industry's national meeting 
place and marketplace... 


e MORE EXHIBITS! 

Over 300 major manufacturers and 
suppliers showcasing: 

e Components 

e Instruments 

e Accessories 

e Hardware 

e Equipment 

PLUS. .. special display area showcases 
the NEW products at EDS—new items, 
new sources 


¢ TOP MANAGEMENT 
CONFERENCES 


EDS is a “must” event for top-level 
managers from the top companies in 
distribution. .. for one-on-one private 
conferences on strategy, market 
analysis, problem-solving and more. 


Seminars begin Monday, April 29 


¢ TECHNOLOGY UPDATE! 

Special Advanced Technology Center 
—new at EDS '85—features products 
and trends that are shaping the 
future, presented by the industry 
experts on the leading edge of 
these advancements: 

Gate Arrays/Standard Cells 

¢ Surface Mounted Technology 

e Fiber Optics and Interconnect 
Electroluminescent Displays 

MORE SEMINAR 

SESSIONS AND 

WORKSHOPS! 


Your #1 source for usable, in-depth 
industry information sessions for both 
top and middle management person- 
nel. Topics include: 

Market Outlook: 1985 Update 
Marketing Management 

Incentive Compensation 


Distribution of Computer 
Components to the OEM 


Developing & Marketing 
Value-Added Services 


¢ Maximizing Productivity 
Effective Inventory Control 


Don't miss out on the exciting oppor- 
tunities that are waiting for you to claim 


‘them at EDS ‘85! And remember to 


plan your participation... a little time 
invested in advance planning and 
appointment-making can reap big 
rewards in post-EDS profits! 


¢ CONVENIENT CENTRAL 
LOCATION! 

1985 marks EDS’ return to Chicago—a 

dynamic, vibrant city that offers world- 

class amenities, as well as easy access 

from anywhere. 


To receive an application for FREE 
admission to the exhibits, contact: 


ELECTRONIC 
INDUSTRY 
SHOW 
CORPORATION 


222 South Riverside Plaza, 
Suite 2710 

Chicago, Illinois 60606 
Phone: 312/648-1140 
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Special Report: April 1 






No one has been able to consis- 
tently provide integrated circuits 


companies are dedicated to 
achieving the speed and reliability questions on wafer scale integra- 
advantages it offers. 


Issue Date: April 1 


Closing for Advertising: March 11 





wis 


ElectronicsWeek 


Wafer Scale Integration 


What is the market potential 
and who are the players? Isa 
on awhole wafer. Yetanumber of breakthrough around the corner? 
These and other answers to 


tion in this report. 


til, The Magazine of the Worldwide Electronics Industry 


PEARSON 


Very High Voltage & 
Very High Current 


Pulse 
Transformers 


mp Pearson Electronics specializes in 


the design of very high voltage (to 
1,000,000 volts) and very high cur- 
rent (to 1,000,000 amperes) pulse 
transformers. Typical applications are 
for units supplying power to high 
power microwave tubes, particle ac- 
celerator injection systems, pulsed 
x-ray tubes, high power lasers and 
plasma physics. 


Other Pearson pulse-modulator components include preci- 
sion current transformers and coaxial capacitive voltage di- 
viders. The current transformers for high voltage use feature 
double shielding and high voltage stand-off capabilities. 
Units for use with high currents are rated up to 1,000,000 
amperes or more. The voltage dividers are rated up to 

500 kV. 


Inquiries regarding specific requirements for these 
components are welcomed. 


PEARSON ELECTRONICS, INC. 


1860 Embarcadero Road, Palo Alto, Calif. 94303, U.S.A. 














Telephone (415) 494-6444 Telex 171-412 | 
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E.. notice how some people always seem to have 
the right answer? No matter a the situation, they 
always seem to be a step ahead. 

And they’re successful...the first in line to lead an 
important project...the first in line fora promotion. 
It’s aml not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 

It probably means they read ElectronicsWeek... 
regularly. 

ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the ‘leading edge”’ of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important alormation- When they need it most—so 
too can we provide it for you. 


Every week an ElectronicsWeek subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. Fora taste, just browse 
through the issue you’re holding. 

But, you really don’t have to believe us. Just ask the 
person who’s always a step ahead. 

To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, ElectronicsWeek, 
P.O. Box 511, Hightstown, N.J. 08520. 


ElectronicsWeek ee 


Cue 
The Voice of the industry Hil fl 


ElectronicsWeek/ March 4, 1985 








ElectronicsWeek Index 





The first across-the-board increase in the produc- 
tion of electronics equipment since February of last 
year helped push the ElectronicsWeek |Index up by 
0.5% last week. The biggest winner was the radio 
and television industry, which saw its production lev- 
els gain 3.4%. Electronic office equipment and com- 
puter production, which had floundered since mid- 
summer, also rose 3% in December, according to 
the government's latest statistics. The output of instru- 
ments and communications equipment, less boister- 
ous but strong nevertheless, rose about 2.8% in the 
period. 

Elsewhere in the economy, general industrial pro- 
duction edged up a bit, while the trade situation 
eased somewhat. Imports receded slightly and ex- 
ports increased a bit, both inside and outside the 
electronics industry. 

What the rest of 1985 holds 


for the electronics 
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industry may be a different story, however. The U.S. 
dollar continues to strengthen, reaching new heights 
against major world currencies. Hence the force that 
gave the U.S. electronics industry its first annual trade 
deficit in 1984 will continue to batter U.S.-made elec- 
tronics goods abroad for some time to come. On 
home soil, U.S. electronics firms will have to contend 
with an inundation of foreign-made goods. 

The U.S. dollar aside, electronics producers could 
have a good year ahead. With the pickup in the 
general economy, things should only get better. Con- 
Sumers continue to spend freely, and producers of 
consumer electronics products should benefit. But as 
exhibited by Intel Corp.'s recent layoff of 900 work- 
ers, the semiconductor industry's woes continue. One 
positive note: the semiconductor glut is so bad that 
cheap imported chips have not been able to break 
any new ground in U.S. markets. 
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People 








YAWATA USES HIS OPTIONS 


TO START UP A JAPANESE FIRM 





Tokyo 
eiske Yawata made a kind of 
history by becoming one of the 
first Japanese to leave a “‘lifetime”’ 
job to start his own company—and 
one affiliated with a US. firm to 
boot. He had spent 26 years with 
NEC Corp. in a variety of positions. 
Yawata believes the time is ripe 
for venture operations in Japan. 
“There is a tremendous accumula- 
tion of capital in Japan—in banks, 
postal savings deposits, and life in- 
surance. We had no trouble raising 
the initial $20 million.” 





Hiring with options. But bolting 


NEC to start up Nihon LSI Logic 
was only the warmup for Yawata’s 
much more daring plan: the intro- 
duction of a hiring incentive that is 
unknown in Japan—the stock option. 
Yawata, 50, learned the value of the 
option as a recruiting tool when he 
came to Silicon Valley in 1981 to 
organize NEC Electronics Inc. (now 
NEC’s U.S. semiconductor opera- 
tion). He found it difficult to com- 
pete for engineering and managerial 
talent against new companies funded 
by venture capitalists. 

After talking to experts in the ven- 
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History-maker. “KK’’ Yawata 
heads Nihon LSI Logic, an affiliate 
of LSI Logic Corp. in the U.S. He 
believes Japan is ripe for venture 
capital investments in startups. 


ture capital business, Yawa- 
ta met with Wilfred J. Cor- 
rigan, a veteran semiconduc- 
tor executive whom he had 
known since Corrigan’s days 
as president of Fairchild 
Camera & Instrument Corp. 
in the 1970s. Ousted as pres- 
ident of Fairchild when it 
was purchased by Schlum- 
berger Ltd. in 1979, Corri- 
gan founded LSI Logic 
Corp. and caught the wave 
of application-specific inte- 
grated circuits. Last year, 
LSI Logic reported revenues 
of $84 million, and Corrigan wants 
to develop it into a_ billion-dollar 
company by the 1990s. 

A year ago, Corrigan raised £15 
million from British investors to start 
a European affiliate, LSI Logic Ltd., 
of Bracknell, UK. 

Nihon LSI Logic is Corrigan’s sec- 
ond such venture. Banks, insurance 
companies, and individual investors 
in Japan put up 4.5 billion yen 





(about $20 million) for a 30% inter- 
est in the local venture. Parent com- 
pany LSI Logic, which provides the 
technology, owns the rest. Yawata 
will offer some of that equity as 
stock options to potential employees 
so that he can attract a good staff. 

On the wanted list. “I’ve known 
for a long time that I wanted KK 
[Yawata’s U.S. nickname] for this 
job,” Corrigan says. “Nihon LSI 
Logic will be a real Japanese startup, 
a freestanding company, and I felt it 
was important that KK be the one to 
do it. He understands better than 
other Japanese the whole mechanism 
of starting a new company. He 
knows both the Japanese culture and 
the Silicon Valley culture. Essential- 
ly, he will clone our company and 
add Japanese genes to it.” 

Nihon LSI Logic has already 
booked its first dozen designs, which 
will be developed at a design center 
in Tokyo and fabricated at LSI Log- 
ic in Milpitas, Calif. Yawata plans 
first to expand the engineering staff. 
Then he will seek a site far from 
Tokyo for a manufacturing plant. 

Eventually, the company will be 
offering shares to the public, and LSI 
Logic itself may become a minority 
shareholder. —Clifford Barney 


WHAT'S IN A NAME? FILENET’S SMITH 
KNOWS IT COULD BE DOLLARS 


Costa Mesa, Calif. 

ne tip-off tells an entrepreneur 
he is breaking new ground: 
standard jargon can’t describe his 
product. Theodore J. Smith, presi- 
dent of FileNet Corp., found himself 
with this kind of marketing problem 
late last year, while hawking his 
company’s new optical-disk storage- 
and-retrieval library. 

Featuring a document-image pro- 
cessor and linked to mainframe com- 
puters, the equipment is designed to 
eliminate office paperwork, says 





Smith. Through the use of scanners, 
data is entered onto nonerasable opti- 
cal disks. These optical scanners can 
handle any type of material—includ- 
ing typed or handwritten documents, 
and drawings. Each disk holds 1 gi- 
gabyte per side, and there are 64 
disks in a full library. 

Despite the system’s appealing 
promise, Smith needed a new mar- 
keting approach to get his message 
across. The trouble was that the 
blend of optical and computer tech- 
nology “went so far beyond usual 
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data-base retrieval that it needed new 
terminology,” he recalls. So he and 
his marketing force at FileNet came 
up with terms such as “‘image-base 
management’’—and drew large audi- 
ences at sessions across the country. 

Closely watched. Prospective users 
are not the only ones who are watch- 
ing FileNet closely, however, since 
the firm, founded by Smith in 1981, 
is probably the first in the U.S. to 
manufacture and market optical- 
disk-based gear. Because the sale of 
optical-disk-based information §sys- 
tems is expected to become a major 
business in a few years, FileNet’s 
success or failure will influence other 
companies looking for a market to 
target. 

Being first with a product is noth- 
ing new for Smith, 56, whose smooth 
presentation and trim appearance 
would qualify him to do his own 
television commercials. As president 
and chief executive officer of Basic 
Four Corp. in the late 1970s, the 
silver-haired executive led that com- 
puter firm through several micro- 
computer innovations. Earlier, Smith 
was executive vice president at Sycor 
Inc., which was in the forefront of 
intelligent terminals and distributed 
processing. 

This experience taught Smith how 
to get the word out; the company 
says it has more than 5,000 inquiries 
about the system, whose base price is 
$278,000 for two work stations, scan- 
ner, laser printer, optical disks, and 
file server. Smith calls this price ‘‘a 
bargain, because people expected it 
to cost $1 million.” FileNet expects 
to start making deliveries this spring. 





says his company’s optical-disk storage-and- 
retrieval library eliminates office paperwork. 
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Still operating on the $16.7 million 
proceeds of two venture capital fi- 
nancing rounds and anticipating a 
third round of financing soon, Smith 


Houston 
he big question in the [personal 
computer] business remains 


whether or not graphics at the home 
TV level will offer yet another pop 
[in demand]. Texas Instruments 
Inc.’s Kevin McDonough is referring 
to such inert but potentially huge 
consumer markets as videotex. “But 
there are no questions in the business 
segment,” McDonough emphasizes. 
‘“Higher-resolution color graphics 
can make a big pop.” 

Drawing from a palette of new 
video graphics chips, McDonough 
wants to put some color into the 
lackluster personal computer busi- 
ness. The chips are part of a new- 
product thrust by TI’s Programma- 
ble Products Division. McDonough, 
an ll-year TI veteran, became ad- 
vanced development manager of this 
division two years ago. Last fall, he 
took on his new position as product 
manager of the specially formed 
graphics-products push. 

In anticipation of the boom, TI 
has already unveiled a new graphics- 
processing architecture based on a 
special multiport memory. The mem- 
ory is called a V-RAM, for video 
random-access memory. Although 
TI’s MOS memory operation takes 
marketing responsibility for the 
TMS4161 64-K V-RAM chip, many 
of the new application-specific pro- 
cessors will be linked closely to the 
new video memory. 

TI has already disclosed one such 
product, a video controller, though it 
is not yet on the market. This circuit 
will effectively double the power of 
host microprocessors by handling 
95% of the overhead functions re- 
quired in high-resolution bit-mapped 
graphics [ElectronicsWeek, July 30, 
1984, p. 23]. 

“We realized that graphics, partic- 
ularly bit-mapped graphics, was go- 
ing to become a key requirement for 
personal computer work stations in 
the late 1980s. And the conventional 
memory is unable to keep the screen 


TPs McDONOUGH CHIPS AWAY 
AT GRAPHICS MARKET 


thinks FileNet could reach the $100 
million sales level within three years. . 
“If it moves faster, we’re geared to 
do that, too.” —Larry Waller 







Graphics leader. Predicting an inevitable 
migration to better color graphics, Kevin 
McDonough heads TI’s graphics thrust. 





painted when you have to refresh it 
every 60th of a second,’ says 
McDonough, a 34-year-old native of 
Elyria, Ohio, who received his BSEE 
and MSEE degrees from Ohio State 
University. 

Revolutionary. ““That led to this 
revolutionary approach where we 
have designed the whole system, 
changing the memory devices and 
now interface components,” he adds. 
To enhance the speed of future 
graphics controllers, TI is using re- 
duced instruction set computer 
(RISC) architectures. “RISC ma- 
chines are used in our TMS320 digi- 
tal signal-processor line,’ notes 
McDonough. 

McDonough sees a migration to 
more powerful color graphics as in- 
evitable. “The real ability of graphics 
is to grab the user’s attention. It 1s 
very tough for many buyers to appre- 
clate the subtleties of a new multi- 
tasking operating system. But dis- 
plays are easier to perceive as perfor- 
mance improvements at the point of 
sale.” —J. Robert Lineback 
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Screenin 
lower substrate-to- 
board interconnect 
costs? 


Login with AMP chip 
carriers and sockets. 


If you’ve been waiting for chip carrier technology to 
reach a more practical stage, it has. 


AMP low-profile sockets for plastic and ceramic 
chip carriers are now available at a surprisingly 


low-profile cost. In standard JEDEC sizes. 
In surface-mount or through-hole versions, 
with optional heat sinks. 


Our ceramic chip carrier sockets feature 
duplex-plated contacts to eliminate solder-bath 
contamination. Plastic chip carrier sockets are 
available with gold or tin contacts, to match 
your requirements. 


We even offer plastic chip carriers in a JEDEC 
Type A envelope, ready to run on your existing 
equipment. 


And it’s all available immediately, so you can 
make it part of today’s design work. And move into 
production with assured reliability, assured economy. 


Find out more. Give us a call. 
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Ceramic Chip Carrier = High Speed Sockets, Plastic Chip Carriers and Sockets. 


sockets Surface Mount | ¢ Gold contact premolded carrier incorporates low 
e JEDEC Types A, B, D e JEDEC Type A Leadless Ceramic inductance leads; permits cavity up or cavity down 


¢ Contacts: duplex plated ° Centerlines as close as 0.020” Hts , isan ers 
e 


Call (717) 780-4400 capacitance ~ 0.5pF or other leaded Type A devices. 
and ask for the AMP inductance ~ 1.4nH e High-pressure tin contact sockets for JEDEC 


- : 050” centerline plastic Chip Carriers. 
Chip Carrier Socket Desk. 
AMP Incorporated, 


Harrisburg, PA 17105. F r 
aii AAINEIF interconnecting ideas 


AMP is a trademark of AMP Incorporated 
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OLIVETTI PICKS UP 


BRITAIN’S FALLEN ACORN 


Cambridge, England 
J six months ago, Acorn Com- 


puter Group plc, the British 
home computer maker, was flying 
high. In six years, it had grown from 
a two-man operation to a $96 million 
firm with international ambitions. Its 
meteoric rise had made it the darling 
of Britain’s unlisted-securities market 
and had made millionaires—at least 
on paper—of its founders, Christo- 
pher Curry and Hermann Hauser. 
Yet recently, its shell-shocked 
founders, faced with liquidation, 
agreed to sell nearly half their firm 
to Ing. C. Olivetti & C. SpA for a 
mere $12.8 million. 

Acorn had been hit by two swift 
disasters. First, its bid to enter the 
U.S. educational market was a $10 
million disaster. Next, the fizz went 
out of the Christmas home computer 
market, leaving Acorn with a $7.6 
million writeoff of unsold stock. All 
told, it lost just over $10 million in 
the six months ended Dec. 30, 1984. 


4a 





Dividends. Dividing Acorn into 
units to focus on the education, 
scientific and industrial, business, 
and consumer markets will pro- 
duce a leaner, more focused firm, 
says founder Christopher Curry. 


The Olivetti connection 
may well turn out to be ex- 
tremely beneficial for Acorn. 
The Italian computer and 
office-equipment maker has 
been making a practice of 
investing in high-tech start- 
ups. Among its U.S. prote- 
ges are Linear Technology 
Corp., a Silicon Valley chip 
maker; Stratus Computer 
Inc., a maker of fault-toler- 
ant computers; optical-disk 
maker FileNet; and Docutel, 
which makes bank automa- 
tion gear. It also has inter- 
ests in several startups in 
Europe and Japan. 

Aside from the cash, Oli- 
vetti has the muscle to take 
care of some of Acorn’s marketing 
weaknesses. Acorn can tap Olivetti’s 
overseas marketing setup through a 
new cooperation agreement. Further, 
some Acorn products might benefit 
from Olivetti’s link with AT&T. 

Highly regarded. For its part, Oli- 
vetti will gain access to Acorn’s 
highly regarded—if loosely con- 
trolled—research and development 
operation, which has close links with 
neighboring Cambridge University. 
“We believe Acorn is a company 
with outstanding technical exper- 
tise,” comments Elserino Piol, Oli- 
vetti’s executive vice president for 
strategy and development. “With our 
backing, it will be in a strong posi- 
tion to establish an effective presence 
in worldwide markets.” 

While Acorn’s high-tech reputa- 
tion may have saved it from going 
under completely, slack management 
brought it to its current crisis. 
Things were fine for the company 
when the home computer market 


© 





was booming. But when the going 
got tougher, Acorn’s managerial 
weaknesses started to show. 

Curry, who handles day-to-day op- 
erations, has a keen eye for technol- 


ogy. But he has failed to manage 


that technology, industry observers 
note. New products have failed to 
come in on time. Marketing and 
sales weaknesses abound. For one, 
Acorn badly underestimated the cost 
of entering the U.S. educational mar- 
ket, and its relationship with its UK 
distributors has been poor. 

New blood. Some of Acorn’s man- 
agement weaknesses were recognized 
earlier this year when the founders 
brought in Alexander Reid from 
British Telecom as chairman. Reid’s 
first move was to cut Acorn’s payroll 
by one fourth. The firm’s expertise 
lies mainly in design and marketing, 
and like another British home com- 
puter firm, Sinclair Research Ltd., 
Acorn subcontracts all its manufac- 
turing. So its payroll is almost entire- 
ly engineering staff. 

Reid is also splitting the firm into 
four divisions—education and train- 
ing, scientific and industrial, busi- 
ness, and consumer. The result, says 
Curry, will be a “leaner, more fo- 
cused company.” 

Acorn may have survived a crisis, 
but it still faces some formidable 
challenges. Like its bigger U.S. rival, 
Apple Computer Inc., Acorn has re- 
lied for too long on a single product. 
The BBC Model B computer, like 
the Apple II, made its makers a for- 
tune. Acorn won the contract to de- 
sign a microcomputer for a comput- 
er-literacy project sponsored by the 
BBC in April 1981, against stiff com- 
petition. The $400 machine was a 
runaway winner. Until last Christ- 
mas, it still accounted for nearly 
70% of Acorn’s sales. 

Acorn planned to take on the low- 
end sector with its $200 Electron. 
But the machine was late getting to 
market; once there, it faced stiff 
competition from Sinclair. Compared 
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Handwriting on the wall. A million- 
aire on paper, Acorn Computer co- 
founder Hermann Hauser saw the 
need to sell just under half the com- 
pany to Olivetti for $12.8 million or 
face liquidation. 


with the BBC computer, it 
has been a flop. Sales of these 
two machines were split al- 
most equally among the edu- 
cational, home, and engineer- 
ing and business sectors. 

The company’s move into 
the business sector has also 
been tardy. Its ABC family of 
machines uses the basic BBC 
microcomputer architecture. 
This is now getting long in 
the tooth, say competitors, be- 
cause it is built around the 
6502 microprocessor. 

But from the outset, Acorn 
wisely has built into its archi- 
tecture all sorts of hooks to provide 
an upgrade path. The 6502-based 
front-end processor can connect to 
any of the industry’s latest chips, in- 
cluding Intel Corp.’s 80286 and Na- 
tional Semiconductor Corp.’s 32016. 
Software compatibility is the bedrock 
of Acorn’s product strategy, says 
Curry. This will apply to the replace- 
ment for the Model B, due this year. 

Still a problem. Marketing is likely 
to continue to be Acorn’s stumbling 
block as it enters the business mar- 
ket. Here, the Olivetti alliance may 
provide the ABC business comput- 
ers, now coming off the production 
line, with more marketing muscle. 

Acorn’s strategy is to attack spe- 
cific vertical markets, targeting such 
potential users as farmers, doctors, 
lawyers, and dentists. It is also devel- 
oping a scientific work station, which 








will team the BBC computer with a 
National 32-bit microprocessor. 

The company hopes to use its 
strengths to move into related mar- 
kets, says Curry. Two new develop- 
ments could push the firm into data 
communications. The first is a low- 
cost terminal that combines personal 
computing and telephony and could 
sell for around $600. 

Further, Acorn is funding develop- 
ment of a chip set that implements a 
local-area network at Cambridge 
University. This highly modular 
ring-style voice/data network, with a 
50-to-100-Mb/s data rate, could dou- 
ble as a private branch exchange. 
British Telecom is interested in the 
project. Acorn is also working with 
B.S.R. Ltd. on a compact optical- 
disk drive, to be made in Hong 
Kong. — Kevin Smith 


ACORN COMPUTER GROUP plc 












1979 28,500 












1980 396,500 
1981 1,201,150: 
1982 8,113,150 
1983 38,965,000 
1984 85,701,900 
1885" 90,541,800 
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ej Sales 
(in dollars) 


*Sales and net loss for first six months ended Dec. 30, 1984 
Exchange rate: $1.087 = £1 





Profits 
(tn dollars) 


















2,760 
27,600 
150,870 
182,150 
4,068,000 
5,444 350 
(10,058,900) 













SOURCE: ACORN COMPUTER GROUP plc 





BOTTOM LINES 


Mergers and takeovers up in 1984. 
Paced by General Motors Corp.’s 
acquisition of Electronic Data Sys- 
tems Corp. for $2.5 billion and IBM 
Corp.’s takeover of Rolm Corp. for 
$1.26 billion, acquisitions and 
mergers in the software, services, 
and information industry hit a re- 
cord $5.6 billion last year. The num- 
ber of acquisitions and mergers 
jumped 80%, to 256 transactions 
from 142 such agreements in 1983, 
says the Cerberus Group Inc., 
which compiled the data. Of the to- 
tal dollar amount of transactions in 
1984, it says, “10 computing indus- 
try megadeals accounted for $4.855 
billion, approximately 87% of the 
total value paid for all 1984 
transactions.” 


CalComp acquires Image Resources. 
The CalComp Group of Sanders As- 
sociates Inc. has acquired Image Re- 
sources Corp., a producer of high- 
resolution color business-presenta- 
tion graphics systems, for $3.4 mil- 
lion. Image Resources will become 
CalComp Imaging Products. Cal- 


Comp says the acquisition is the 


first step in its plan to build strate- 
gic partnerships in the computer 
and business graphics industry. 


Amcodyne receives more financing. 
Amcodyne Inc., a maker of 8-in. 
fixed and fixed/removable Winches- 
ter disk drives, raised $8.4 million 
through a fourth round of venture 
financing. The firm will use the 
funds to complete installation of a 
volume-production process for its 
newer fixed-only drives. The new fi- 
nancing brings to $25 million the 
amount that Amcodyne has raised 
since its formation in 1981. 


Cambex makes a deal with China. 
Cambex Corp. has agreed to ship up 
to $10 million worth of its computer 
systems to the People’s Republic of 
China over the next three years. The 
first eight systems, worth $2.4 mil- 
lion, have already been shipped. 
Cambex will deliver more than 40 of 
its IBM-compatible systems under 
terms of the contract. The Cambex 
systems will be used for data pro- 
cessing and scientific computing in 
local government and university ap- 
plications, the firm said. 
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A growing company in San Diego has taken a giant step 

in bringing Ada to the software development world. 

TeleSoft, the company that fielded the first Ada com- 
piler and leads the market in user experience with over 450 
installed, has validated the first in its family of portable Ada 
compilers. 

TeleSoft’s Ada compiler family is portable across most of 
today’s popular host systems and development environ- 
ments: MC68000/Unix, MC68000/ROS, Digital’s VAX/VMS 
and VAX/Unix, IBM 370 VM/CMS and MVS. And develop- 
ment is well underway on Ada compilers for nearly a dozen 
other systems. 

These compilers are all that Ada was intended to be: 
Shull hmoreyur:lo)(ommyaivemeernsle)(ccen tio) be suma eh eine) sles(aeln were (en 
clear growth path to exceptional compilation and execution 
speeds. TeleSoft has done this by developing technology 


Ada’s First Family 


jdateo 
z Va | - _ 
” al 









@ 
Es 


sent ge Ra LAE RAIL ROLTOC TN 


| Cw okey a 10) Com 
It’s Validated. 
TeleSoft-Ada. 


which minimizes machine-dependent software and allows 
fast adaptation to new environments. 

TeleSoft’s announcement is the first big step towards a 
new era in the software industry—based on components, 
true software portability, and Ada standardization. 





10639 Roselle Street - San Diego, Ca. 92121 - (619) 457-2700 


Ada is a trademark of the Department of Defense; VAX and VMS are trademarks of Digital Equipment Corporation; UNIX is a trademark of Bell Laboratories; IBM 370, IBM PC, 
CMS and MVS are trademarks of IBM Corporation. MC68000 is a trademark of Motorola Corporation. TeleSoft-Ada is a trademark of TeleSoft. Copyright 1983, TeleSoft. 
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nix, the computer operating system developed by 

AT&T Bell Laboratories, has become the most ubiq- 
uitous work of software since Fortran and Cobol. Almost 
every computer now made has Unix available for it. This 
fact alone should make it a de facto standard. 

But in 15 years, Unix has not made it. Despite offering 
an environment that makes it easy to develop programs 
and holding out the promise of easily portable appplica- 
tion software, Unix has yet to be accepted in the comput- 
ing mainstream. 

Now there are strong signs that Unix is moving to 
jump into the mainstream of commercial computing. But 
1985 may be a year of crisis. Many vendors aiming to 
cash in on Unix’s potential market face disaster if the 
Operating system remains on the fringes. 

Two things have continued to bug the status of Unix 
as a Standard. First, there are many variations of Unix 
that are not completely compatible. Second, there is as 
yet no large number of ap- 
plications nor a horde of 
end users, compared with 
industry totals. 

Unix is widely used in the 
scientific, academic, and en- 
gineering worlds of comput- 
ing. However, these fields 
represent only a tiny frac- 
tion of the computer indus- 
try—some experts estimate 
it as low as 1%. At the ripe 
old age of 16, Unix has not 
yet grown up enough to 
catch on as a de facto stan- 
dard in general office and 
business computer use—the 
commercial market. But a 
certain amount of maturity 
is becoming evident. 

Last month, six major 
Western European computer 
manufacturers announced 
that they were getting to- 
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UNIX UPDATE: 
COMING OF AGE 


The controversial operating system that programmers love and users hate 


is poised for its marriage to mainstream computing (0 by Jom Manuel 


SOURCE: INTERNATIONAL RESOURCE DEVELOPMENT INC. 





1. Fastest growth. International Resources Development says 
two- to eight-user Supermicrocomputers will grow the most among 
Unix machines. Unit shipments are growing nearly 50% a year. 
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gether to develop application programs under Unix. The 
group did not go into details. All one representative 
would say is that “‘we are establishing a common applica- 
tion environment with a set of tools such as languages, 
work stations, and data-base management systems, and 
will define a standard software interface to our systems,”’ 
so that programs written for one of the company’s sys- 
tems will run on systems from the other five. The six 
companies—Bull, Ing. C. Olivetti, Nixdorf Computer, 
Siemens, International Computers Limited, and Philips 
International—say they have not made a decision on 
which Unix to adopt. They claim to have been talking to 
AT&T, Microsoft, and some other major U.S. Unix ven- 
dors. AT&T should be in a good position because it 
owns 25% of Olivetti, and both companies have a Lon- 
don subsidiary to promote Unix in Europe. 

In the realm of operating systems—those programs 
that manage the resources in a computer—several de 
facto standards have 
emerged through widespread 
use. For example, for large 
and mid-size mainframe 
computers doing the bulk of 
data processing, the stan- 
dard is the IBM Corp. Sys- 
tem 360/370 architecture 
and its family of operating 
systems. For personal com- 
puters, another IBM operat- 
ing system now dominates— 
PC DOS/MS-DOS for the 
IBM Personal Computer 
family and personal comput- 
ers compatible with it. 

In the area of supermini- 
computers, the VMS operat- 
ing system for the Digital 
Equipment Corp. VAX-11 
systems is almost a stan- 
dard. What determines a de 
facto standard in these cases 
is that there are many appli- 
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UNIX (1969) 
BELL LABORATORIES 


UNIX VERSION 7 (1978) 


SYSTEMIN 
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UTS/V SYSTEM V 
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M/I VERSION 2.2 


VM/IX 
(IBM CORP.) 


XENIX 
(MICROSOFT CORP.) 
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ULTRIX 
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CORP.) 


OSX 
(PYRAMID CORP.) 
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PLUS SYSTEM V 


COMPATIBLE 


NEW 
(SUN MICROSYSTEMS INC.) 
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2. Family tree. Unix, born at AT&T Bell Laboratories in 1969, has an extensive family tree, only part of which is shown here. The AT&T lineage 
currently stops at System V, version 2, release 2. Most other branches of the tree are evolving toward compatibility with System V. 


cations programs available for those operating systems 
on the market as well as in-house. 

Though there is a sizable market for Unix in the 
technical uses of computers, many of the Unix vendors 
are now striving to succeed in the commercial market, 
which is potentially much larger. In a presentation at the 
recent UniForum conference on Unix held in Dallas 
[ElectronicsWeek, Feb. 4, 1985, p. 19], Robert Lefkovitz 
of InfoCorp said that in 1984 Unix represented less than 
1% of the worldwide information-processing market. By 
1989, InfoCorp projects that Unix will still represent 
only a little over 1%. But that will still translate to a 
39% compound annual growth rate and a Unix portion 
of the market valued at about $23 billion. Meanwhile, a 
recent report from International Resources Development 
states that the fastest growing Unix market is in two- to 
eight-user supermicrocomputers (Fig. 1). 


Rich in features 


Unix has many features and functions that make it 
attractive. For example, it is blessed with a simple file 
structure, hierarchical file directories, multitasking facili- 
ties, a rich software-development environment, and a 
large toolkit. Programs written for Unix systems are 
inherently portable among computers that run the sys- 
tem—much more portable than trying to move programs 
from one operating system to another. 

Unix’s many features make it suitable for distributed 
systems for applications such as text processing and com- 
puter-aided engineering. Unix is good for handling high- 
speed, high-bandwidth links between a processor and 
high-resolution screens. The many networked work-sta- 
tion systems that now exist need this capability, and it’s 
no accident that most work-station systems run Unix. 

The strengths and capabilities of Unix can also be 
applied to advanced personal computer network systems 
to provide features missing from current personal com- 


48 


puters. For example, Unix is good for file sharing. Be- 
cause Unix runs on every major computer, there is now 
the potential for providing a homogeneous file system 
shared among many computers. This widely available 
operating system can be a basis for distributed informa- 
tion processing in commercial applications. 

The most important aspect of Unix for use in the 
Office is its multitasking capability. Multitasking 1s partic- 
ularly useful for distributed data processing. Unix’s byte- 
stream file concept also suits the system for communica- 
tions. Multitasking and good communication are what 
give a single-user work station the ability to handle si- 
multaneous processes that do a variety of tasks, such as 
accessing remote files, printing on a centralized laser 
printer, and running user applications. 

Proprietary operating systems are married to the ven- 
dor’s hardware architecture. Unix is not married to any 
hardware and thus is much more portable—the reason it 
is on so many machines today. However, this portability 
is undercut by the proliferation of Unix versions. One of 
the big recent changes in the Unix world is the move 
toward unification of these various versions. 

The Unix family tree has three major branches: 
AT&T Co.’s supported version, called System V; Micro- 
soft Corp.’s Xenix, based on an earlier AT&T version, 
System III; and the 4.2 version developed by Bill Joy’s 
team at the University of California at Berkeley (Fig. 2). 
Joy, well known in Unix circles as the mastermind be- 
hind the Berkeley versions, is now vice president of re- | 
search and development at Sun Microsystems Inc. 

Unix was born to be portable. The midwives were Ken 
Thompson and Dennis Ritchie of AT&T Bell Laborato- 
ries, working in 1969 on a DEC PDP 7 [Electronics, Oct. 
20, 1982, p. 108]. Many versions—estimated to be some- 
where between 27 and 30, according to various counts— 
with different added features have emerged over the 
years from diverse sources. 
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Until recently, two industry 
groups besides AT&T were creating 
a Unix standard. Both groups—the 
kernel standard committee of the In- 
stitute of Electrical and Electronics 
Engineers and the /usr/ Group— 


held meetings during the UniForum _ 


conference in January. The result 
was mutual agreement that one 
group should take care of everything, 
says Jim Isaak of Charles River Data 
Systems, chairman of the IEEE 
P1003 Committee. 

The two groups merged under the 
banner of the IEEE committee. They : 
hope to get the draft standard out to [ 
the IEEE membership for balloting % 
sometime this summer. A few differ- 
ences are evident between the cur- 
rent /usr/ Group document and 
AT&T’s recently published “System 
V Interface Definition.” Some of 
them may be ironed out by the committee before distri- 
bution of its proposed standard. 

Though Unix is portable, almost a standard, and wide- 
ly available, its adoption by the computing mainstream 
has been slow. The reason, industry observers say, is the 
dearth of commercial data-processing applications. 


Immense requirements 


The requirements for third-party software for Unix 
systems are immense. According to many executives well 
versed in Unix, commercial systems need strong error 
recovery and diagnostics along with lots of support. 
‘Anyone who hopes to sell Unix to the commercial 
marketplace must build robustness into their system,” 
says Beau Vrolyk, president of Areté Systems Corp. ‘““We 
need to proceed from System V to a robust commercial 
system. The latest version 2, release 2 is an important 
step in that direction with the addition of virtual memory 
and the /usr/ Group standard record locking. System V 
is getting closer to a commercial-grade operating system 
but still has a long way to go.” 

Another plus that Unix has going for it is the love it 
garners from programmers. Yet vendors of personal-pro- 
ductivity software for personal computers have ignored 
the Unix world. The prime reason for this is that IBM 
set the operating-system standard for single-user personal 
computers with PC-DOS. 

Aside from the IBM PC success, Unix should have by 
now gained a strong foothold in multiuser, multitasking, 
distributed-processing commercial systems where the 
IBM PC cannot compete, say many Unix proponents. 
But they also recognize what has held it back. 

“Adoption of Unix as a mainstream system has been 
hindered for three main reasons,” says Chuck Hickey of 
Microport Systems Inc. “When all three are realized, 
then Unix will become a mainstream operating system.”’ 
The three main problems with Unix, according to Hick- 
ey, are the proliferation of incompatible versions; the 
lack of software applications, especially in portable, bina- 
ry form; and the lack of a user-friendly interface. 

Apple Computer Inc.’s Macintosh is creating user- 


ElectronicsWeek/ March 4, 1985 





3. Belle of the ball. One of the most popular families of Unix systems based on the Berkeley 
4.2 version of the operating system is the Sun Microsystems WorkStation series. A Sun-2/120 
can be ordered with a high-resolution color monitor (right). 
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interface expectations not yet matched by many Unix- 
based systems. Unix has to catch up. “Unix needs not 
only a highly flexible interface. The whole system needs 
to be made user friendly, as do the installation and 
maintenance,” says Hickey. 

However, two of these three needs—standardization 
and applications—have begun to fall into place. Stan- 
dardization is leaning toward the System V version sup- 
ported by AT&T. Help will also come from the System 
V port for the Intel Corp. 80286, National Semiconduc- 
tor’s 32000 series, and Motorola Inc.’s 68000 micro- 
processors, as well as from Microsoft’s decision to make 
Xenix compatible with System V. 

Consolidation around System V is much more evident 
now, says Ken Cohen, of Oracle Corp., a vendor of 
software for data-base management. He thinks that IBM 
is less likely to be able to go its own way in Unix. But 
that remains to be seen, as the colossus of the computer 
industry seems to get its own way whenever it cares to. 

AT&T’s announcements and position statements also 
take some of the wind out of the Berkeley 4.2 version, 
says Cohen. The inclusion of virtual memory and record- 
and file-locking capabilities (which version 4.2 has) in the 
recent version 2, release 2 of Unix System V widens the 
applicability of System V and shows how much AT&T is 
listening to the market. “This is a major new release, and 
it comes not long after the last release. It shows that 
AT&T’s commitment is not just a lot of talk,” says Mike 
Sherman, Unix program manager at Elxsi. 

System V is available for many processors today. The 
new ports for the three most popular 16- and 32-bit 
microprocessors should boost the popularity of System 
V. Because the Intel 286 has memory management on 
the chip, thanks to the 286 port binary copies—no re- 
compiling necessary—of programs can be transported 
among systems based on the 286. 

Unix System V also runs on the fastest computer sys- 
tems available, such as the Amdahl Corp. 580, Elxsi 
6400, Cray Research Inc. 2, Denelcor Inc. HEP, Convex 
Computer Corp. Cl, and Areté Systems 1200. This 
makes it theoretically possible to build large networks of 
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4. Desktop to computer room. The Sperry Corp. 5000 series systems (center foreground) 
serve as very capable links between personal computers (front) and mainframes (rear). The 
5000 series was designed and developed for Sperry by Areté Systems Corp. 


mainframes, superminicomputers, and personal work sta- 
tions with transparent file and resource sharing. 

But version 4.2 of Unix is still very popular and main- 
tains a significant stronghold in the scientific and engi- 
neering work-station arena (Fig. 3). The two versions 
appear to be merging. For example, Bill Joy, speaking at 
a plenary session at UniForum, announced that Sun Mi- 
crosystems is designing the next version of its operating 
system, called NEW. It will be an enhancement of 4.2 
but will also be compatible with System V—that is, it 
will run System V programs without change. NEW is 
still a paper system. Sun will circulate the specifications 
to interested parties by the next quarter. 


Necessary capabilities 


The motivation behind NEW is that some capabilities 
needed for new sophisticated applications on work-sta- 
tion systems are missing from both version 4.2 and Sys- 
tem V. NEW will have all the 4.2 capabilities. In addi- 
tion, it will have facilities for the efficient use of very 
large shared libraries; modern concurrency control, 
which will be the same across the operating system, 
application programs, processes, and monitors; a page- 
able operating-system kernel; and source-code compatibil- 
ity with System V. | 

“System V and 4.2 split about 1976, and by 1986 we 
will get them back together with NEW,” according to 
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Joy. Sun intends to use favorable li- 
censing terms to make NEW an 
Open system. 

The second hindrance to wide- 
spread Unix acceptance—the lack of 
applications—will be solved as ven- 
dors begin flooding the market with 
code-transportable commercial appli- 
cations programs. Several industry 
observers expect this to happen this 
year. Some say it has already begun. 

“Unix applications are starting to 
catch up to the mainstream,” says 
Areté’s Vrolyk, adding that it takes 
six months to a year to develop a 
serious application for a personal 
computer and two to three years to 
do a robust application for a big 
minicomputer. Many of his col- 
leagues agree. “It has to take that 
long [or they won’t be any good],” 
says Vrolyk. “It is unreasonable to 
have expected applications before 
now. However, they are beginning to 
pour in.” 

But the user-interface obstacle has 
yet to be removed. Unix still needs a 
good user interface before it will be 
generally accepted in the office. 

“Well, though we have yet to see a 
truly friendly System V _ user inter- 
face, an interface like the one on the 
Apple Macintosh, Hewlett-Packard’s 
Integral computer [a Unix machine] 
has an interface that comes close,” 
says Hickey. “What will make the 
market go is a portable graphics-oriented user interface 
like the Macintosh. If Digital Research’s GEM, which is 
very much like the Mac interface, were available on 
Unix, it could be very significant.” 

Aaron Goldberg of International Data Corp. agrees. 
“If everyone jumped on a GEM or Topview [a window- 
ing interface from IBM] as a standard interface for Unix, 
it would be great.” 

A lot of inertia exists in the commercial world because 
of the IBM entrenchment, and that goes against Unix. If 
any operating system can turn the stampeding herd away 
from IBM operating systems, it is Unix, with its own 
growing mass of supporters. IBM’s lack of commitment 
to Unix or any efforts directed against it will only build 
up the IBM operating systems inertia. Its full support of 
a Unix standard would instantly reverse the situation. 

But that is highly unlikely. IBM is confusing the mar- 
ket on purpose, say many in the industry. And it has a 
powerful impetus: Unix disturbs the cozy IBM world. 

Much speculation centers on which software operating 
environment IBM will choose to integrate its various 
systems. IBM customers are loudly protesting the fact 
that IBM mainframe operating systems, such as MVS 
and VM, do not play in the same sandbox as IBM’s 
systems 3, 34, 36, and 38. Nor do they get along with the 
Series 1 minicomputer and the various IBM PC operat- 
ing systems—PC-DOS, Topview, and Xenix. . 
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5. Two in one. The Areté system has two optimized parts. The application multiprocessor is tuned to run Unix applications efficiently. The other 
part provides fast input/output performance and is controlled by a real-time executive to handle I/O as quickly as possible. 


Interoperability among the various IBM systems is a 
confusing mess that customers want solved. IBM has not 
announced a complete solution. Nevertheless, it is not 
likely to be Unix. A Unix-like environment with some 
Unix compatibility is possible. Most probable will be a 
completely proprietary IBM system that is totally incom- 
patible with Unix. 

Some industry observers indicate that IBM may groom 
either the System 36 or the Series 1 as a cluster control- 
ler to provide a departmental hub for distributed infor- 
mation processing involving IBM PCs, mainframes, and 
minicomputers. But for now, IBM seems content to just 
leave the whole picture as confusing as ever. 


A place in the sun 


Because Unix provides a convenient way for people to 
communicate when using computers, it will likely find a 
place, despite IBM, in systems that become communica- 
tion gateway servers and information/file servers—a 
bridge between personal computers and mainframes. 
Unix systems can become hubs for satellite processors in 
both factory and office automation. The Sperry Corp. 
5000 Series (Fig. 4) is a good example of a system that 
can play this role. 

The use of Unix systems as departmental information 
systems is a niche waiting to be filled, says Glenn Patter- 
son, Areté’s marketing vice president. The Unix systems 
in this role will be an information center for thousands of 
personal computers running standard PC-DOS with com- 
mon IBM PC applications. These servers will not only 
supply file and printer services but also communications 
and information services from connections to main- 
frames, corporate data bases, and public information ser- 
vices. This approach will give information-management 
or data-processing managers some control because it will 
not require a lot of individual input/output ports on 
their mainframes. . 

The IBM PC AT, with its 286 processor, the availabil- 
ity this month of Xenix from IBM, and a PC AT version 
of the 286 port of System V from Microport are in the 
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wings. This makes it tempting to speculate about the PC 
AT as a Unix engine. “The potential application perfor- 
mance of the AT is clearly underserved by a single-task, 
single-user operating system [such as MS-DOS or PC- 
DOS], says John Butler, vice president of Applix Inc. 
Applix supplies Alis, an office automation application 
system. This could lead to Unix as a favored choice for 
PC AT applications. It is also possible that IBM could 
put some proprietary multitasking operating system on 
the PC AT—perhaps an enhanced Topview with good 
graphics. The delivery of multitasking MS-DOS and MS 
Windows has been continually put off—MS Windows is 
now promised for June 1985. 

But Jean Yates, of Yates Ventures, a market research 
firm specializing in Unix, does not think that Unix will 
be important for the PC AT. “In the personal computer 
world, Unix is not an entity. MS-DOS is it. There will be 
no real change here. The PC AT with Xenix is an 
adjunct only,” she says. But the older IBM PC may get 
to play in the Unix world once add-ons such as the 32- 
bit processor boards from Opus Systems Inc. and Sritek 
Inc. turn it into a Unix work station [ElectronicsWeek, 
Jan. 14, 1985, p. 24]. 


Applications and more applications 


Unix will probably become the standard for work- 
station systems. As prices fall, these systems will become 
a commodity market. Differentiation will come from 
packaged applications (see related story, p. 59). The 
more innovative the application, the faster its vendor can 
stake out a piece of the market. Unix will live or die on 
what and how many applications get developed for it. 

The technical reasons for choosing Unix over MS-DOS 
will not tell the whole story. “Really good applications 
that require Unix will tip the balance,’ Bill Joy says. 
“Take some of the office software you see on a Wang or 
IBM PC. We [at Sun Microsystems] can show you a 
document-preparation system that runs on a Unix-based 
Sun and an information-management system that runs on 
a network of Suns. They are so much better [than what 
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is available for personal computers 
today] that you have to think of 
them as a different generation. It’s : 
almost indescribable. It interacts = 
with the user in real time. It’s state —— 
of the art in document preparation, 
and it’s basically 5 to 10 years of 
research ahead of the people who did 
the word processors.” 

Most microprocessor Unix systems 
have two weaknesses, according to — 
Vrolyk. In the first place, the rest of FF — 
the computer around the central pro- | 
cessing unit needed to support appli- 
cations—for example, an adequate 
I/O subsystem and memory subsys- 
tem—was often left out. Second, 
most vendors until now have ap- 
proached the technical and engineer- 
ing segments of the market rather 
than the general-user sector. 

There have been three generations 
of Unix microsystems already. In the 
first, vendors simply threw together 
a microprocessor, Some memory, and 
a little I/O, and put a Unix on it. 
The second generation contains some 
serious systems designed to optimize 
the running of Unix. (Plexus Com- 
puters is the best example of these 
computers tuned to Unix.) The third 
generation, according to Vrolyk, are 
Unix systems tuned for commercial 
applications. The Areté system is one 
of these because it is built for fast, high-volume I/O. 

Areté was founded to build a Unix-based system for 
commercial applications. The architecture includes a fast 
bus and a fast I/O system plus a commercial-strength 
fast Cobol compiler. The system’s fundamental concept is 
to have two halves—each tuned to its application and 
each able to handle multiple processors (Fig. 5). 

The first half runs Unix applications; the second has a 
real-time executive to run the I/O subsystems, such as 
disk drives with the multiple file systems that commer- 
cial applications require, magnetic tape drives, printers, 
and communications. For example, it emulates the IBM 
Systems Network Architecture and all the protocol con- 
version required without degradation of the machine’s 
Unix portion. 

Areté claims that its system is the first commercially 
oriented Unix box in the industry. It has no floating- 
point hardware because Cobol does not use floating-point 
processing. Areté is going after that 80% of the commer- 
cial market that uses Cobol code. Its competition is IBM, 
Burroughs, NCR (Fig. 6), and other computer giants— 
not Pyramid or Ridge, for example, says Vrolyk. 


Faster and faster 


Applications need faster execution speeds. One way to 
get them is to use a compiler that creates efficient code 
that runs as fast as possible. Good compilers are needed 
for Unix systems. 

“There is now a great push to get Unix into the 
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6. Tower in the office. The NCR Corp. Unix-based Tower business systems are designed for 
offices. This enhanced performance Tower XP brings yet another Unix commercial product 
line into the System V fold. The XP has a serial I/O controller using the 68010 processor. 








commercial market mainstream,” says Bob Gildenberg, 
vice president of marketing of Philon Inc. “It won't 
occur unless software is there to support it. One lack 
until now hindering the development of robust commer- 
cial applications was good high-level-language compil- 
ers—efficient compilers.” _ 

Most compilers for Unix systems came up from the 8- 
bit-microcomputer level. But the serious applications de- 
velopers are coming down from mainframes. They can’t 
put their existing mainframe applications on 68000-based 
Unix systems without mainframe-caliber compilers that 
have high levels of performance, efficiency, functionality, 
and support. 

The MC68000 is not the only environment in which 
Unix is going to play a major role, according to Gilden- 
berg. The Intel 80286, National 32000, and the IBM PC 
AT need the same fast compilers so that applications 
vendors can easily implement their products on all 
68000, 80286, and 32000 machines. It helps to have the 
same compilers on all machines in a network. 

Commercial-grade compilers are emerging from sever- 
al vendors. Two examples are the very efficient, fast 
compilers from Philon and the mix-and-match polyglot 
compilers from Language Processors Inc. With Language 
Processors’ polyglot capability, a programmer can mix 
portions of programs written in different languages into 
the same program. Both companies offer C, Cobol 74, 
Basic, Pascal, PL/I, and RPG II compilers. Philon will 
soon also have Fortran. LJ 
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Software protection in the U.S. is a forest of facts, fantasies, methods, 


and results (by Peter L. Michaelson and Michael B. Einschlag 


‘pers of software theft and piracy have reached 
epidemic proportions in the U.S., resulting in signifi- 
cant lost revenues. For every legitimate copy of a com- 
mercially successful program currently on the market, 
there exist at least four—some estimates are as high as 
10 or more—pirated copies. Furthermore, as the success 
of a program increases, so does the number of pirated 
copies. Surprisingly, both large and small organizations 
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copy illegally, sometimes secretly and sometimes openly. 

Under current law, software can be protected against 
unauthorized and illegal use in the U.S. in one of three 
ways: by obtaining a patent, by claiming copyright, or by 
treating the software as a trade secret (see ““Comparison 
of patents, copyrights, and trade secrets,” p. 54). Each of 
these three avenues affords certain specific forms of pro- 
tection; each also has its particular limitations. The ex- 
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1. Protection selection. The type of protection applicable to a given piece of software is determined by a variety of factors. By following the 
steps in the flowchart, it is possible to determine which of the three types of protection available will serve the user best. 
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tent and limitations of each type of protection, the meth- 
ods generally adopted by U.S. industry to protect 
software, and recent judicial and legislative developments 
aimed at strengthening the protection for hardware and 
software are all factors to be considered when deciding 
which route to take to provide protection (Fig. 1). 


Patent protection 


By itself, software is not patentable. In combination 
with hardware, it is. Whether patent protection is worth- 
while depends on the situation. But often, it is not. 

Patents provide very strong protection for intellectual 
property. As provided by federal statute, anyone who 
invents or discovers any new and useful process, ma- 
chine, manufactured article, or composition of matter or 
any new and useful improvement thereof may file for and 
obtain a patent. 

The essence of software, however, does not lie in a 
process, machine, manufactured article, or composition 
of matter but rather in its underlying algorithm—a se- 
quence of steps which, when followed, perform a useful 
and intended result. Although an algorithm is meant to 
be implemented on high-speed processors, humans, in 
theory and given enough time, can also perform the 
algorithm to yield the same result. 

With this in mind, U.S. courts have held an algorithm 
to be nothing more than a sequence of mental steps that 
does not fall within the statutory classes of patentable 
subject matter. Hence, these courts have concluded that 
software, by itself and devoid of any relationship to the 
hardware that it controls, is nonpatentable. 

Recently, the U.S. Supreme Court ruled that the use of 
a software-based algorithm in a digital computer to con- 
trol a process for curing rubber did not render the pro- 
cess nonpatentable. Consequently, patent protection can 
be obtained for a structure or process that utilizes a 
software-based algorithm as one of its elements to 
achieve a utilitarian function. 

U.S. patent protection begins on the date a patent 
issues from the U.S. Patent Office. However, that date 
often occurs at least two years after the underlying pat- 


ent application has been filed in the patent office. Be- 
cause most software generally has a short product life, 
most of the useful product life of the software has ended 
before patent protection on the software and its attendant 
hardware has begun. Nonetheless, where product life is 
longer and patent protection is secured, a patent owner 
obtains strong exclusive rights, which he can exercise 
during the 17-year term of a patent. In addition, a patent 
owner can license his patent to others. Through licens- 
ing, the patent owner receives something of value, typi- 
cally royalties, from his licensee. 

Even if meaningful patent protection is obtained, en- 
forcement against infringers is difficult. Full-scale patent 
litigation is complex and often stretches over many years. 

Therefore, several factors militate against using U.S. 
patent protection for software in most situations: the 
uncertainty surrounding the patentability of software, the 
short product life of most software, and the protracted 
period of time required to obtain both patent protection 
and effective relief from infringement. 


Copyrighting software 


Software can be copyrighted, however, and copyright 
protection is definitely worthwhile. Copyrights, in con- 
trast to patents, provide immediate protection. This pro- 
tection begins as soon as an original work of authorship 
(such as a program) is fixed in a tangible medium (such 
as being printed on paper or stored in a read-only memo- 
ry chip, in floppy disks, or on magnetic tape) and lasts 
for at least 50 years. | 

By federal statute, a copyright provides the copyright 
owner with the right, subject to certain exceptions, to 
control unauthorized copying of his copyrighted work. 
Copyright protection is limited to the form in which the 
work of authorship is conveyed, however, regardless of 
whether that form can be read by humans or machines. 
Furthermore, copyrights, like patents, can also be 
licensed. 

A number of years ago, various U.S. courts began to 
consider whether software could be copyrighted. A major 
issue addressed by these courts was whether software was 
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purely functional. Early on, U.S. courts have held that 
items that are purely utilitarian—that is, designed to 
perform a given function rather than being artistic or 
expressive in nature—were not copyrightable, and that if 
protection is to be had for these items, that protection 
must come from a US. patent. 

At first, various U.S. courts perceived software as 
merely an element that controlled the operation of a 
computer to produce a desired result. Therefore, the 
courts held software to be purely functional and hence 
noncopyrightable. Over the past few years, a number of 
influential U.S. courts, in well-reasoned opinions, have 
realized that because software both contains significant 
amounts of original authorship that is independent of the 
function performed by the software (a program can be 
written in many different ways to perform the same 
function) and is fixed in a tangible medium, it qualifies as 
copyrightable subject matter, even when stored in ROM. 

Furthermore, the Copyright Act was amended in 1980 
to permit limited copying of a computer program (for 
archiving, for example). In effect, the act now recognizes 
that software is copyrightable. Hence, current U.S. law is 
such that software, including both source code and object 
code, fixed (stored) in ROM or other tangible media, is 
now universally recognized by all concerned as being 
eligible for copyright protection. 

The rights provided by U.S. copyrights are far narrow- 
er than those provided by patents. Copyright law pro- 
| vides no relief against one who distills the underlying 
algorithm from a copyrighted program and, using the 
algorithm, writes a non-infringing program. However, 
this restriction is not as limiting as it first appears, inas- 
much as most software misappropriation in practice in- 
volves the type of slavish copying that is actionable un- 
der the copyright statute. Such slavish copying is 
generally the rule where short-lived consumer goods 
(particularly video games and software for home or per- 
sonal computers) are involved and a competitor is seek- 
ing to minimize his product-development time. 

Copyright-infringement actions are generally far sim- 
pler than patent-infringement actions and often provide a 
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fast and effective remedy against copying. To sue for 
copyright infringement under the present U.S. Copyright 
Act and to take advantage of all the remedies provided 
by that act, a copyright registration must first be made. 
This entails depositing a complete copy of the software 
(or a specified portion thereof) in the U.S. Copyright 
Office (which forms part of the Library of Congress). 

Currently, all copyright deposits (with some minor 
exceptions, such as secure tests) are publicly accessible. 
Although the Copyright Office is considering proposed 
rules to eliminate public access to software deposits, 
these rules have not yet been adopted. Therefore, anyone 
who now deposits software in the Copyright Office runs 
a risk, albeit a minimal one, that a third party will 
examine the deposited software, discern its underlying 
algorithm, and produce a noninfringing version. 

As noted, copyright protection begins when software is 
fixed in a tangible medium and notice of the copyright is 
communicated to others by an appropriate copyright no- 
tice. Consequently, a proper copyright notice should be 
applied to all software as soon as possible during its 
development to notify others of its copyrighted nature. 
Notwithstanding the limited nature of copyright protec- 
tion, copyrights have proven to be an effective practical 
weapon against software misappropriation. 


Trade secrets 


Software can also be protected as a trade secret. How- 
ever, this type of protection also depends on certain 
conditions in order to be worthwhile. 

Trade secrets cover a broader range of subject matter 
than do patents and copyrights. In general, any item of 
intellectual property can be the subject of a trade secret, 
as long as that item is not generally known by others, 
conveys a competitive advantage to one who possesses it, 
and is kept secret. For example, business information 
(such as customer lists and financial information), de- 
signs, and software can all qualify as trade secrets. 

Unlike patent and copyright protection, which are pro- 
vided by federal statute, trade-secret protection emanates 
from state law and hence varies from state to state. This 
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protection arises out of a confidential relationship be- 
tween the owner of the trade secret and another party. 
Trade secrets can last indefinitely—that is, as long as the 
subject matter of the trade secret remains secret and 
adequate steps are taken to ensure its continued secrecy. 

Although U.S. patent or copyright protection protects 
its owner against any third-party infringers, trade-secret 
protection does not. Anyone who successfully discovers a 
trade secret through legal means, such as reverse engi- 
neering, can use the trade secret without any interference 
from its owner. Because trade-secret protection 1s based 
on a confidential relationship, anyone who obtains trade- 
secret information as a result of a breach of such a 
confidential relationship and who has actual or construc- 
tive knowledge of the existence of that relationship can 
be restrained from using the trade secret. 

Like patents and copyrights, trade secrets can be li- 
censed by what are often referred to as know-how li- 
censes. When such licenses cover trade secrets embodied 
in software, they should include various restraints. 

The vast majority of software in the U.S. is protected 
through trade secrets. However, since trade secrets pro- 
vide no protection against third-party reverse-engineer- 
ing, trade-secret protection is wholly inadequate to pro- 
tect software destined for commercial public distribution. 
Hence, trade-secret protection by itself should only be 
relied on in those instances where access to the software 
can be tightly controlled. 

Because the public should rarely, and preferably never, 
be given access to the source code, the current practice is 
not to register the source code unless and until the 
Copyright Office permits secret deposits or unless actual 
copyright litigation involving the source code is contem- 
plated. Nonetheless, both the object-code and source- 
code versions of any software should bear prominent 
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copyright notices, preferably in the comment sections at 
the beginning, middle, and end of the software. | 
Because trade-secret protection cannot protect against 


_ reverse-engineering, a number of technical methods have 


been devised to thwart reverse-engineering and detect 
unauthorized copying. 


Recent developments 


Over the past few years, U.S. computer manufacturers 
have become increasingly litigious and have taken advan- 
tage of U.S. intellectual-property laws to counter, at least 
temporarily, the increasing onslaught of misappropria- 
tion. Congress has also looked at this situation with a 
view to increasing the protection available to software 
owners (see “Congressional action,” above). 

Apple Computer Inc. obtained an exclusion order 
from the U.S. International Trade Commission that 
barred the importation into the U.S. of personal comput- 
ers and various subassemblies used therein, which were 
manufactured primarily by establishments based in Hong 
Kong and Taiwan and which infringed on various U.S. 
patents and copyrights that Apple held on its personal 
computer hardware and software, respectively. 

In other recent cases involving Apple and Midway 
Manufacturing Co. (makers of the Pac-Man video game), 
U.S. courts have upheld that programs are copyrightable, 
particularly those stored as object code in ROM, and 
have generally granted relief against unauthorized dupli- 
cation of the ROM code. LI 


Peter L. Michaelson and Michael B. Einschlag are attor- 
neys, with degrees in electrical engineering and _ physics, 
respectively, and are partners in the firm of Michaelson, 
Einschlag & Ostroff, Red Bank, N.J., which practices 
intellectual-property law. 
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SPRAGI | I Sprague manufactures the widest range of tantalum capacitors qualified for the toughest 
military and high reliability applications. Solid tantalums, chips, wet & foil tantalums 
are all available from a 
TANTALUM CAPACITORS — 22 
Sprague technology, 
i: | i | ; | KOR DI ! i Y which developed “S” level, Option H ‘Random Vibration and 
e@ High Shock Capability’ wet & foil tantalums to work for you. 
For additional information on product assistance, delivery, or price, contact your Sprague Electric district office or sales 
representative or write to Sprague Electric Company, a Penn Central unit, 35 Marshall Street, 


North Adams, Mass. 012477. 
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. MURATA’S CERAMIC ELECTRONIC TECHNOLOGY 
PROVIDES MILDEST AND PLEASANT TONE 






@ Uses ultra-thin piezo ceramic element. @ Low freq. 0.3-3.4 
KHz.@ Directly driven by ICs at high impedance. @ Least deg- 
radation during services © Compact-size and lightweight. 
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@ Acoustic level: 105dB 

(1Vrms 1KHz 6cc coupler) 
@ Capacitance: 55nF (at 120Hz) 
@ Frequency range: 0.3~3.4KHz 
@ Input voltage: 30Vp-p max. 




















<Specifications) 

@ Sensitivity: -73dB (0dB =1V/0.1Pa) 
@ Capacitance: 55nF (at 120Hz) 

@ Frequency range: 0.3~3.4KHz 


\ M5 
>» \ x . 
\ % ~ 
=" : ~ \ i 
Ne ig Sie 


For Telephone 


PIEZO MICROPHONE 


i Murata provides the newly developed piezo microphone/receiver, piezo ringers, and the ceramic 






resonator (CERALOCK® ) in kits for effectively meeting all the needs for electronic communications. 






Murata provides series 
of (CERALOCK® ) ce- 
ramic resonator de- 
signed for use with 
microcomputers. 


The Piezo Ringer generates mild 
and pleasant tone using 800 - 
1,300Hz of low frequencies. 





Murata provides its Piezo Ringer Lo tT 
and ( CERALOCK® ) together with waa af 
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MURATA ERIE NORTH AMERICA, INC..----::-00:::c202ccceeeeeeeeeeeeeeeee ees Phone:404-953-1799 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE ELEKTRONIK GMBH (WestGermany) ------------- Phone:0911-66870 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 

MURATA ERIE ELECTRONIQUE S.A. (France)------------:--:::ssrsrerrres Phone:024-6767 
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Telex:542329 
Telex:623763 
Telex:699954 


Telex:330385 
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MURATA MFG.CO,LTD. 


HEADQUARTERS 

26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617 Japan.-----------:-"": Phone:075-921-9111 Telex:64270 MURATA J 

MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) ------------ Phone:2554233 Telex:21127 

TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) -----------------.--5+ Phone:042-91-4151 Telex:11348 
(Taipei Office):---------------- Phone:02-562-4218 

MURATA COMPANY, LTD. (Hong Kong)--------:-::crcrrreeceer tet Phone:0-262099 Telex:56208 

MURATA MFG. CO., LTD. Seoul Branch (Korea)--------------::--:rrr Phone:720-7605/7 20-7321 Telex:25858 
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NEW EDITION 


Complete and Unabridged 
American and International 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 


1,923 pages 
illustrated 
Edited by Harold C. Folts 





Presents all 123 interface protocol standards set by: 
® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) ® European Computer Man- 
ufacturers Association (ECMA) ® American National 
Standards Institute (ANSI) @ Electronic Industries 
Association (EIA) © U.S. Government (NBS and NCS) 


Special feature for instant access: 
Cross-reference tables of the standards of each group 
corresponding to those published by the others. 


Anessential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 


Return Coupon to: Wy Ni 
Data Communications Standards Il e 


& 
ElectronicsWeek Magazine Books Hy | 


McGraw-Hill Intl. Publications Co. 
European Circulation Center 
Maidenhead, Berks. SL6 2QL,UK 
(Tel. (0628) 23431; Telex 848640) 


—_____ copy (copies) of RIOO-DATA COMMUNICA- 
TIONS STANDARDS EDITION II at $275. U.S. orders please add 
local sales tax. McGraw-Hill pays regular shipping and _ handling 
charges on prepaid orders. Ten-day money-back guarantee applies. 
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UNIX GETS 
OFFICE-FRIENDLY 





Operating system is popping up everywhere, as third-party software vendors 


create Unix-based blends for almost every need (by Ann Jacobs 


U Operating systems have been marching steadily 
out of the laboratory and university environment 
and into offices, where the 16-bit microprocessor is king 
and 32-bit machines are invading the territory. Forced to 
overcome data-locking problems, and with a clouded rep- 
utation for possessing a user-unfriendly interface [see p. 
47], Unix nonetheless has overcome some of these handi- 
caps to become the environment for new business-appli- 
cations software packages. 

Integration is the goal. Initially, integrated packages 
could be divided neatly into two groups: those compris- 
ing word processing, graphics, and spreadsheets for per- 
sonal computers; and those covering the mistily defined 
area of office automation, with features ranging from 
electronic and voice mail and messaging to networks of 
microcomputers linked to a central minicomputer. 

But recent software introductions are crossing this 
line. Often, it is a case of packages for word processing 
or accounting being enhanced by network and communi- 
cations facilities. But the tide flows freely in the other 
direction as well; some office systems are adding larger 
performance packages for the individual user. 

Then there are the systems whose emphasis is marry- 
ing Unix to IBM Corp. Personal Computers and other 
manufacturers’ hardware. Overall, the picture is one of 
flexible, total-document orientation with menus that are 
as user-friendly as a basket of puppies. The creative 
systems integrator has a wide range to choose from here. 

Quadratron Systems Inc. has enhanced its Q-Office 
package (an early leader in integrated software), which 
includes calendar, spreadsheet, and a Wang-style word 
processor, with the Q-One graphics module. Q-One atta- 
ches the image to a specific point in the text; the image 
then floats with its identifier, or it can be anchored to a 
page, with the text flowing around the image. Quadra- 
tron has also added integrated voice and text messaging 
and a search-and-retrieval module called Q-File. 

Sperry MBS (Manufacturing Business Solution) is a 


Rough and ready. On the floor of a machine shop, the manager uses 
Sperry’s Manufacturing Business Solution, which runs under Unix on 
Sperry computers, to display actual and planned shop loads. 
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manufacturing-control system with integrated financial 
applications—it can be menu- or command-driven, at the 
user’s choice. Designed by DBSI Information Systems 
Inc. for the Sperry line of computers, MBS offers ac- 
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UNIX PRODUCT ROUNDUP 


Versatile. The Unix-based software from Interactive Systems Corp. 
running on the IBM Corp. Personal Computer does more than just the 
basics—the PC can act like a terminal on time-shared processors. 


counts payable and receivable and general-ledger mod- 
ules, transaction-history and year-end material, and roll- 
over functions. For manufacturing, MBS contains on-line 


material-requirements planning, purchasing capability, 


and order processing. 

Absolut Software’s order-entry-inventory-billing sys- 
tem comes with optional accounting modules when the 
base package is purchased. Currently running on Plexus, 
AT&T 3B2 and 3B5, Pixel, and Convergent MegaFrame 
computers, the software is planned for a port to the IBM 
Corp. Personal Computer AT and other Xenix systems. 

Emerald City Inc.’s Emerald One began life as Uni- 
desk, an in-house electronic-mail service. It has retained 
a high emphasis on communications among workers, in- 
cluding “chatting,” an interactive talk feature that fortu- 
nately also comes with a “do not disturb” mode. To this, 
the manufacturer adds word processing plus spreadsheet 
and graphics for an office-automation package. 

Two recent releases extend the vendor’s reach from 
Unix into IBM’s PC/IX operating system, a Unix adap- 
tation. Interactive Systems Corp. links time-shared pro- 
cessors and personal computers in such a way that the 
PCs can behave like intelligent terminals and auxiliary 
processors for the time-shared processor. From either 
machine, the user can send electronic mail and access 
data from anywhere in the network. Word processing 1s 
the basic package, and networks can include machines 
from IBM, Digital Equipment Corp., and SCI Systems. 

Oracle Corp. goes forth to slay the blue dragon armed 
with a relational data base that runs all versions of Unix 
System V and Berkeley 4.2 (which supports virtual mem- 
ory on DEC’s VAX) releases, as well as a number of 
non-Unix proprietary operating systems. Oracle’s an- 
nounced goals are compatibility, connectibility, and por- 
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tability for its word processing, spreadsheet, graphics, 
and network system. The SQL language is the common 
denominator, letting the user access IBM’s SQL/DS and 
DB2 data bases. 

Those who agree with Bill Joy, the father of Unix 4.2 
BSD, that the future of computing lies in bit mapping 
should investigate Alis from Applix Inc., whose bit- 
mapped work station version offers overlapping windows 
that can be sized and positioned by the user. (There is 
also a version of Alis for character-oriented terminals.) 
Multiwindowing plus open architecture for free move- 
ment of text, graphics, and spreadsheet information into 
the document under preparation gives bit-mapped Alis 
unusual flexibility, Applix believes. The company has left 
the door open for scanned image and digitized voice 
capabilities to be added in the future. 

Uniplex II contains word processing, spreadsheet, and 
data-base modules, with an application generator as an 
option. Its print spooler controls shared printers for ap- 
plications with heavy hard-copy demands, and multiuser 
file locking is also a feature. Uniplex II has no less than 
30 levels of menus that are integrated at the source-code 
level and operate across all application modules. 

As Unix spars with proprietary operating systems, 
AT&T Co. has just announced a validation service for 
derivatives of Unix V and a “System V Interface Defini- 
tion.” Like a pair of shears, they are intended to work 
together to prune some of the wilder growth in the Unix 
shrubbery and give developers a sense of control and 
direction as they seek to make Unix the sole standard. 

Meanwhile, the Independent Software Information 
Standard (ISIS) is still active, according to Val Skalabrin 
of Unify Corp., one of its creators. ISIS was built by 
Skalabrin and Unify president Nicholas Nierenberg; co- 
founders of the ISIS group are Access Technology and 
Quadratron. The standard provides a common data inter- 
face for third-party Unix applications. Circulated in 
spring 1984, the preliminary standard was approved at 
Fall Comdex. At present, more than 45 original-equip- 
ment manufacturers subscribe to ISIS, says Duke Castle, 
director of marketing for Unify, and with this momen- 
tum, ISIS is not to be ignored. 

Quadratron Systems Inc., 15760 Ventura Blvd., Suite 1032, En- 
cino, Calif. 91436. Phone (818) 789-8588 [Circle reader service 
number 460] 

Sperry Corp., Information Systems Group, P.O. Box 500, Blue Bell, 
Pa. 19424. Phone (215) 542-4213 [Circle 461] 
Absolut Software, 2001 Beacon St., Boston, Mass. 02146. 
Phone (617) 277-0610 [Circle 462] 
Emerald City Inc., 20 Richmond St. E., Suite 700, Toronto, Canada 
M5C2R9. Phone (416) 863-9923 [Circle 463] 
Interactive Systems Corp., 2401 Colorado Ave., Santa Monica, 
Calif. 90404. Phone (213) 453-8649 [Circle 464] 
Oracle Corp., 2710 Sand Hill Rd., Menlo Park, Calif. 94025. 
Phone (415) 854-7350 [Circle 465] 
Applix Inc., 112 Turnpike Rd., Westboro, Mass. 01581. 

Phone (617) 870-0300 [Circle 466] 
Uniplex Integration Systems Inc., Suite 500, 1 Galleria Tower, 
13355 Noel Rd., Dallas, Texas 75240. 
Phone (214) 851-4213 [Circle 467] 
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NEWCOMER 
BOARDS VMEBUS 


Leaping into the crowded VMEbus market, Science Applications introduces 








34 boards covering the full range of VME applications (1 by Jobias Naegele 


5 coe are upward of 20 companies riding the crest of 
VMEbus popularity—Force Computers, Motorola, 
UTC Mostek, Data-Sud, Philips S&I—the list goes on 
and on like a who’s who in electronics. The bus, crowded 
with the glamour boys of the industry, doesn’t seem to 
have room for anyone else. 

But now, from a far-off corner of Alabama and into 
the midst of the waiting crowd, Science Applications 
International Corp. is emerging as a bona fide contender 
with its Saivme series of boards. The new kid on the 
block is taking on the VME market with a line of 34 
VME boards that can handle the full range of VMEbus 
requirements. 

“We're planning on $1 million to $2 million in sales 
this year and double that the following year,” according 
to Carl Leary, a sales representative at Science Applica- 
tions’ headquarters in Huntsville, Ala. Analysts estimate 
that VME-board sales netted about 
$50 million in 1984. Thus, a market 
share of the size that Science Appli- 
cations expects would put the new- 
comer squarely among the top pro- 
ducers of VME technology. 

“If you look at our product line, 
90% of what we’ve got, nobody else 
has,” says Carroll Williams, manager 
of the company’s Microsystems Divi- 
sion. “There are basically three prob- 
lems with VME—host-computer in- 
terfaces, WVME-to-VME links, and 
digital input/output [boards] that 
support 32-bit transfers. We’ve got 
all three.” 

The Saivme-HSD, a computer in- 
terface that links a VME system with 
the Gould/SEL HSD model 9132 
host computer, provides a 32-bit di- 
rect-memory-access link between the 
VMEbus and the host, while sup- 
porting the computer’s maximum 
data-transfer rate. 

Incorporating a 68430 DMA con- 
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troller chip to perform its DMA transfers, the $2,895 
Saivme-HSD also contains logic to implement a VMEbus 
interrupter and logic to allow the bus to interrupt the 
board. The 68430 chip provides the logic required to 
control the VMEbus during transfers and to perform 
handshakes with the HSD. 

An on-board programmable register allows 24-bit ad- 
dress mapping anywhere on the system. Built on a dou- 
ble-high Eurocard form-factor printed-circuit board, it 
supports both single-cycle and burst-mode operations on 
the VMEbus. 

The Satvme-DR11W links the VMEbus with Digital 
Equipment Corp. DR11W peripherals and host inter- 
faces, allowing simple, cost-effective solutions to several 
I/O problems. DR11W-compatible host interfaces that 
will connect with the bus board can be purchased for 
Prime, DEC, Perkin-Elmer, Data General, and Harris 


GLOBAL 
MEMORY 


re | 





MEMORY 





Intermediary. Standing between the VMEbus and a host interface for Digital Equipment Corp. 
or other host systems, the Saivme-DR11W supports the maximum DR11W transfer rates. 
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being a casualty in 


Is the electronics industry going the way of 
other industries? 

There used to be 600 automobile manufacturers 
in the United States. Today there are four. 

Once there was a brewery in every city. Today 
most of them are gone. 

Today there are 200 personal computer 
manufacturers. How many will there be 
tomorrow? 

The shakeout has started. Yesterday’s darlings 
are today’s disasters. Many companies have seen 
their reputations shattered. And the casualties 
continue to mount as competition intensifies. 

Technology on a rampage. 

Today’s rampaging technology has done in 
many of yesterday’s heros. 

Such was the case when the 16 bit technology 
wiped out the computer companies still 
working with 8 bit technology. Or 
when the marketplace gave 

the VCR the nod over the 
videodisc. 
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Some say PBX technology will replace local area 
networks. And CMOS will overrun NMOS. And 
laser optical networks will challenge satellites. 

Where do I get my Edsel serviced? 

Customers are concerned. Nobody wants an 
orphan. Who wants to be stuck with a product 
without service, without spare parts, without 
product enhancements? 

What customers do want in today’s fast- 
changing marketplace are “credentials”. They want 
assurance that the company they’re buying from 
will be around after the smoke clears. 

Survival requires better decisions on such things 
as technology, positioning, marketing and 
distribution. Decisions that have to take into 
consideration not only other U.S. companies, but 
global competitors as well. 

ElectronicsWeek to the rescue. 

The old days are gone forever. That’s why more 
and more decision makers turn to Electronics Week. 
Recognizing and analyzing important trends in 

technology is the most important way 
Electronics Week contributes to the “‘better”’ 
decision making process. That’s because today’s 
winners are those companies that anticipate the 
technological zigs and zags of the marketplace. 
The voice of the industry 
heard every Monday. 

Electronics Week utilizes the largest news bureau 
system in the industry to provide its readers with 
timely technical analysis and information. (We’re 
the only electronics magazine with full-time 
editorial bureaus in Japan, London, Paris and 
Frankfurt. ) 

It’s our world-wide perspective that attracts 
readers from every part of the globe. If you’re not 
one of them, perhaps you should be. 

Subscribe today. It isn’t going 
to get any easier out there on the 
electronics battlefield. 

Call toll-free 1-800-257-9402 or 7g 
write Electronics Week, CN 807, 
Martinsville, N.J. 08836. 

A one-year subscription in the 
USS. is just $32. 
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Editorial: 

Computer Systems Equipment Design is 
devoted entirely to international coverage 
of the computer segment of the electronics 
industry. It is produced by a team of experi- 
enced technical editors dedicated to provid- 
ing readers with the most complete and 
accurate technical information available. 

A typical issue includes detailed technical 
articles focusing on significant trends or 
techniques authored by industry experts, 
provides in-depth technical articles and 
introduces new products. 


Circulation: 
25,000 qualified electronic design engineers 
specifically responsible for the design and 


manufacture of computers and computer 
systems, worldwide. 





1985 Rates 

1x 12x 36x 
1 page: $2,050 $1,890 $1,810 
2/3 page: 1,540 1,420 1,360 
1/2 page: 1,270 ifs 1,120 
1/3 page: 820 755 725 
1/4 page: 655 605 580 
1/6 page: 450 415 400 
Cover rates 
2nd cover: $2,850 
3rd cover: 2,/50 
Ath cover: 3,050 
Color charges: 
Two color, standard: $305 
Matched 2nd color: 510 
4 color process: 610 
4 color process spread: 950 
Issue and Closing Dates: 
issue Dates Closing Dates 
January 1, 1985 December 1, 1984 
March 1, 1985 February. 1, 1985 
May 1, 1985 April 1, 1985 
July 1, 1985 June 1, 1985 


September 1, 1985 
November 1, 1985 


No Waste Circulation: 


Computer Systems Equipment Design is 

a targeted and cost-efficient way to get 

your atin, hn by computer and com- 
puter systems design engineers, worldwide. 


For space reservations, cali Production Dept., 
McGraw-Hill Electronics Publications, 

(212) 512-3140, wy 
1221 Avenue of the Americas, “fs 
New York, N.Y. 10020. PHT 


August 1, 1985 
October 1, 1985 
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computers. The $1,595 DR11W 
board includes a 16-bit DMA con- 
troller and supports programmable 
modifiers on a 24-bit address range, 
and programmable interrupt levels 
and vector interrupts. 

Another option open to users 1s 
the use of a pair of Saivme-DR11Ws 
merged to form a 2.25-megabyte/s 
VMEbus-to-VMEbus link. The board 
is just one of four of Science Appli- 
cations’ new boards capable of VME- 
to-VME linkage. 

Williams predicts that 95% of the 
sales of Saivme-DMA, billed as a 
general-purpose DMA interface, will 
be for VME-to-VME links because of 
its high 8-megabytes/s transfer rate. 
The same 68430 DMA chip used in 
the Saivme-HSD performs _ the 
board’s DMA transfers and supplies 
the logic during transfers to control 
the VMEbus. 

Like the VME-DR11W, the DMA 
board can be used to link two VME- 
buses; if both buses use a 32-bit data 
path, the interface can perform 32- 
bit transfers. The 68430, software- 
compatible with the 68440 and 
68450, also provides the added capa- 
bility of performing 32-bit transfers 
in a single cycle. List price for the 
Saivme-DMA is $3,695. 

The product line also includes 
boards designed for analog I/O and 
synchro/resolver functions. Among 
the I/O series, these include 32- and 
64-channel multiplexers and a high- 
speed 40-kHz analog-to-digital con- 
verter with an on-board multiplexer; 
among the synchro/resolver boards, 
several are equipped with built-in 
test logic to support fault isolation at 
the card level. 

Almost all of Science Applica- 

tions’ 34 VME boards are available 
now, but some may require up to 90 
days for delivery. 
Science Applications International Corp., 
VME Microsystems Division, 2109 W. Clin- 
ton Ave., Huntsville, Ala. 35805. Phone 
(205) 533-5900 [Circle reader service num- 
ber 338] 


Flexible vision system 
is complete for $14,500 


The IntelleVue 200 can act as a 


stand-alone inspection system or can © 


be mounted on automated equipment 


a 


VISION SYSTEMS © INSTRUMENTS | 


for guidance applications. It is pro- 
grammable off-line with a simulator, 
can be used with fixed or wrist- 
mounted cameras when working 
with robots, and accepts plug-in op- 
tions for memory or function expan- 
sion. It is compatible with the SECS 
II communications protocol. 

Based on the 8086 and 8087 pro- 
cessors, the system offers gray-scale 
and binary vision with windowing. 
Also offered are connectivity analysis 
and pixel counting. Images are re- 
corded in 1/30 of a second. The sys- 
tem runs on a proprietary version of 
Basic with more than 120 vision-spe- 
cific commands. It can be pro- 
grammed with a terminal or with an 
IBM-compatible personal computer. 

The $14,500 unit includes vision 
electronics, solid-state camera, moni- 
tor, and operator manual. In addi- 
tion, terminals and Compaq Comput- 
er Corp. personal computers as well 
as additional memory and solid-state 
cameras can be provided. Delivery 
takes 30 days. 

Intelledex Inc., 4575 S.W. Research Way, 
Corvallis, Ore. 97333. 
Phone (503) 758-4700 [Circle 364] 


Compact, portable emulator 
develops software for 68000 


The SA700-68K in-circuit emulator 
is designed for the Motorola Inc. 
68000 microprocessor. This compact 
and portable integrated system 
comes in a package no larger than a 
portable personal computer. 

The system combines software de- 
velopment capability with a 68-K- 
byte mini-assembler, a real-time 10- 
MHz in-circuit emulator, a CRT 
display, a fold-down ASCII key- 
board, an 8-in. floppy-disk drive, and 
a built-in PROM programmer. The 
SA700-68K measures 7 in. high by 
16 in. wide by 19 in. deep, and 
weighs in at 33 Ib. It can be serviced 
in the field, says the manufacturer. 

Thanks to a batch-debugging com- 
mand language, the user can develop 
and execute entire debugging rou- 
tines on the emulator—an improve- 
ment over other emulators that re- 
quire commands to be _ entered 
individually on the host computer. 

The system consists of a pair of 
CPUs—a Z80, for real-time emula- 
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Rise to the top of the heap, 
by putting yourself at 
the top of the list. 


It’s tough getting ahead when you're always getting a week-old ElectronicsWeek. 

Now you can stay on top by receiving your own copy. Timely and up-to-date. 
Addressed to you personally. 

Tired of being one of the last to know what’s happening in the industry? In the ever- 
changing electronics industry, you can’t afford to be left out in the cold. 

Don't hesitate. Fill out the subscription card now. If there is no subscription 
card, please write to: ElectronicsWeek, CN 807, Martinsville, 
NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 
call collect 609-426-5330 ext. 14). Outside U.S., 
please write to: Subscription Dept., European 
Circulation Center, Maidenhead SL6 ZQL, England. 

Rise to the top of the list. And the 

top of the heap. 














Survival in 
the electronic 80’s 
requires better decisions, 


not just better designs. 


With the recent bankruptcies of many hi-tech ventures, more 
companies are coming to the painful realization that the old days 
are gone forever. Today, even a well-designed product may fail in 
the marketplace. 

That’s why more and more decision makers turn to 
ElectronicsWeek. The magazine that helps them come up with 
better decisions, not just better designs. 


Analyzing the impact of technology. 


Recognizing and analyzing important trends in technology is 
one of the ways we contribute to the “better” decision making 
process. Because the winners in today’s electronics industry are 
those companies that use this information to help them anticipate 
the technological zigs and zags of today’s highly competitive 
marketplace. 


Voice of the industry, heard every Monday. 


Every Monday, ElectronicsWeek utilizes the largest news 
bureau system in the industry to provide its readers with timely 
technical analysis and information. (We’re the only electronics 
magazine with full-time editorial bureaus in Japan, London, Paris 
and Frankfurt. 

It is this worldwide perspective that attracts subscribers from 
every part of the globe. If you’re not one of them, perhaps you 












should subscribe. wi 
Do it today. It isn’t going to get any easier Cue 
out in the jungle. Hl ‘nlf 
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Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
Signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems | 






Edited by Stephen Evanczuk, 
Microsystems & Software 
Editor, ELECTRONICS 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR In one resourceful volume, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you SYSTEMS: Software and Hardware Architecture 
avoid errors and overcome all your architectural problems. lets you understand: 
e Brings you the needed simplicity of design, e Functions of hour end microprocessors and 
without sacrificing performance of the finished controllers 
system e Key microprocessors that trigger the personal 
e Offers a means of tapping microsystems into | computer revolution 
the power of mainframe machines e The importance of dedicated chips more 
e Recounts major breakthrough in dedicated chips sophisticated than mainframes of yesteryear 
that handle math operations in record time e Significant aspects of microcomputer software 


e Efficiency of peripheral-control chips 
Here it is - 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the aesin 
process of an ever changing industry. 


, | 
| Attn: ECC Snip te: 
| McGraw-Hill House 

Don’t delay - order your | ue Berkshire SL6 2QL Name { 
copy today! | (Tel. (0628) 23431; Telex 848640) Company | 
| Sendme____copy(ies) of | 
MICROPROCESSOR SYSTEMS: Software and = en OOrece 

Use the coupon Or send Hardware Architecture for $21.95 each. (US. ! 
in your company pu rchase l residents please include local sales tax). GW Ae ZI | 
order. i O Beha enclosed (postage & handling Seuniry | 

include ee ee ee 
| LC) Bill me (postage, handling & tax will be McGraw-Hill knows you will be satisfied, but if for | 
added) NOTE: All orders under $30 will be some reason you are not, there is a ten-day i 
i sent a ae a= invoice requiring money-back guarantee that applies on all books. l 

prepayment. ; 

CL) Bill my company. Purchase order is attached. EHOW TOUETO Six WERre IT ASIEN: | 
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NEW EDITION 


Complete and Unabridged 
American and International 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards are new, revised, or 
reaffirmed since the previous edition 














Presents all 123 interface protocol standards set by: 


¢ International Telegraph and Telephone Consultative 
Committee (CCITT) 


¢ International Organization for Standardization (ISO) 1,923 pages 


¢ European Computer Manufacturers Association (ECMA) 2 illustrated 
¢ American National Standards Institute (ANSI) Edited by Harold C. Folts, the 


leading consultant on data com- 


¢ Electronic Industries Association (EIA) munications standards and an 


¢ U.S. Government (NBS and NCS) active participant in the devel- 
opment of U.S. and international 
Special feature for instant access: standards. 
Cross-reference tables of the similar and interfacing stand- Published jointly by Data'Com- 
ards of each group corresponding to those published by munications and Electronics 
_ the others. magazines. 


An essential reference for designers, planners, operations managers, and all organizations 
exploring, developing, manufacturing, or using data communications equipment or 
networks. 

Don’t waste time and effort! With this landmark resource you can quickly and accurately 
determine exactly which standards apply to the project at hand, and speedily integrate 
those standards into your own data communications equipment or network plan. 


MUNICATIONS STANDARDS EDITION il at City 
(U.S.) $250. McGraw-Hill pays regular 

shipping and handling charges on prepaid Country 
orders. Ten-day money-back guarantee 


applies. (1 Check enclosed. _]Send Proforma Invoice 


Payment must accompany order for immediate shipment. 


Order your copy today! 
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Data Communications Standards II eee VN ia 
ELECTRONICS WEEK BOOKS par Hill ie 
McGraw-Hill Intl. Publications Co. aaa aa 
European Circulation Center Title | 
Maidenhead, Berks. SL62QL, UK | 
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tion, and a 68000, which is emulated at up to 10 MHz. 
The user is provided with 64-K bytes of static RAM and 
256-K bytes of dynamic RAM. Also included in the 
package are an RS-232-C port for serial communication, 
a Centronics-compatible parallel port, and an epuoEs 
RS-422 high-speed serial port. 

Available immediately, the SA700-68K in-circuit emu- 
lator sells for $11,995. 
Sophia Computer Systems Inc., 3337 Kifer Rd., Santa Clara, Calif. 
95051. Phone (408) 733-1571 [Circle 361] 





Multiplexers transmit data, 
voice, and video cheaply 


A trio of products promise the corporate data network 
more cost-effective data, voice, and compressed video 
communications. The multiplexers reduce line costs by 
combining channels into a single transmission facility. 
Each will work with the firm’s Dataphone II Level IV 
network diagnostic and management control system. 

The 718 Stat Mux is a statistical multiplexer that can 
handle from 4 to 32 modular channels of asynchronous 
and synchronous data. Each channel carries data at up to 
9.6 kb/s. Coaxial, fiber-optic, satellite, and metallic trans- 
mission facilities can be used with this device. Price 
ranges from $3,200 to $9,000. 

The 719 Networker is a combination statistical multi- 
plexer and data-packet switcher for routing multiple re- 
mote locations in a central control. The stand-alone 32- 
channel computer port is priced from $5,000 to $19,000. 

The 735 T-Mux is a time-division multiplexer for me- 
dium-sized to large businesses with the voice and data 
traffic to justify a T-1 facility. The main unit can accom- 
modate up to 64 channels, or 128 channels with an 
expansion unit. The price starts at $11,000 and runs up 
to $72,000 for a fully redundant, 128-channel unit. 
AT&T Co., 100 Southgate Pkwy., Morristown, N.J. 07960. 

Phone (201) 898-8326 [Circle 368] 





Single-chip DRAM controller 
eliminates wait states 


A single chip combining all dynamic-RAM drive func- 
tions, the DP8419 single-chip 256-K DRAM controller/ 
driver from National Semiconductor includes on-chip ad- 
dress multiplexers, delay lines, on-board high-capacitance 
drivers, and a refresh counter. This large-scale integra- 
tion DRAM controller/driver works with all major 
CPUs at 10 MHz or above without wait states, the 
company says. 

Projected to replace discrete-logic controllers for ad- 
dressing and driving more than 2 megabytes of RAM, 
the DP8419 can also be employed to allow the use of 
slower and less expensive 256-K RAMs in systems using 
lower-speed microprocessors. 

The DP8419’s_ high-speed low-power advanced 
Schottky design features enhanced timing-control capa- 
bilities such as accurate automatic sequencing of RAM- 
access timing and automatic control refreshing. 

Production quantities of 100 to 999 sell for $47.25 
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apiece and will be available in May. The chip, packed in 
its standard 48-pin plastic DIP, is available in prototype 
quantities immediately; 48-pin, gold, side-brazed, ceramic 
packed models will be available later. 

National Semiconductor Corp., 2900 Semiconductor Dr., Santa 
Clara, Calif. 95051. Phone (408) 721-5000 [Circle 357] 


IC timer chip 
connects to CPUs 


Identifying the year, month, day, hour, minute, and sec- 
ond, the MSM6242RS is a low-power CMOS IC clock 
that can be connected directly to a CPU through a bus. 
Developed by Oki Semiconductor for a wide range of 
microprocessors, the time chip offers the user a choice of 
either 12- or 24-h formats and such other features as 
automatic adjustment for leap years and a time-counting 
feature that can be started and stopped on command. 
The MSM6242RS, which operates on a standard 5-V 





power supply and draws only 30 mA, can be connected 
to a backup battery and a 32.768-kHz crystal for protec- 
tion against loss of continuity in the event of a power 
failure. 

Guaranteed for normal operaton from -30°C to 
+85°C, the chip is packaged in an 18-lead plastic DIP. 
In lots of 100, the clocks are $4 each. 

Oki Semiconductor, 650 North Mary Ave., Sunnyvale, Calif. 94086. 
Phone (408) 720-1900 [Circle 355] 


DMA controller maximizes 
performance and throughput 


At rates approaching the limits of the host memory bus, 
the MC68450 Direct Memory Access Controller from 
Motorola performs memory-to-memory, memory-to-de- 
vice, and device-to-memory data transfers. 

With transfer rates of up to 5 megabytes/s at 10 MHz, 
the MOS-based controller supports all of the bus options 
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of the M68000, such as halt, bus error, and retry. The 
chip increases throughput because the system processor 
can handle direct memory access and other operations at 
the same time. 

The MC68450’s four independent DMA channels offer 
programmable priority at levels from O through 3; if 
requests of the same priority level occur concurrently, 
the chip uses a round-robin arbitration scheme to select a 
servicing order. 

Available now in 64-pin ceramic DIPs, the chips cost 
$78.43 each in lots of 100. Ceramic pin-grid-arrays and 
plastic DIPs will also be available later this year. 
Motorola Semiconductors, 3501 Ed Bluestein Ave., Austin, Texas 
78721. [Circle 356] 


1-ns ECL circuits 
consume just 25 mW/gate 


A series of 12 high-speed ECL chips, the ECLIOKH 
chips from Monolithic Memories are fully pin-compatible 
alternates for Motorola’s MECLIOKH family. 

The ECLIOKH series maintains the same power-sup- 
ply current as the Motorola MECLIOK parts but boasts 
a typical propagation delay of just 1 ns, versus 2 ns for 
the older Motorola part. With a maximum rise-and-fall 
time of 2.2 ns (1.6 ns typical), power dissipation averages 
25 mW/gate. | 

Monolithic Memories’ chips are voltage-compensated, 
allowing guaranteed dc and switching parameters, and 
were specifically designed for high-performance comput- 
ers and peripherals, digital signal-processing and graphics 
systems, and automatic test equipment. 

The chips feature complementary outputs, which allow 
a function and its complement to appear simultaneously 
at chip outputs, and reduce power requirements and 
problems associated with timing differential. 

Housed in 16-pin plastic or ceramic DIPs, the 12 units 
require 12 weeks’ delivery time. Prices, in lots of 100, 
range from $1.42 to $6.84 each for ceramic packages and 
from $1.18 to $5.91 for plastic packages. 

Monolithic Memories, 2175 Mission College Blvd., Santa Clara, 
Calif. 95054-1592. Phone (408) 970-9700 [Circle 354] 


Single-chip ADC offers 
flexibility and savings 


Containing all the analog circuits that are necessary to 
make a dual-slope integrating converter, the TSC500 pre- 
cision analog-to-digital converter is a single-chip building 
block. 

With only a change in software, the TSC500 can be 
used in applications that require either 8- or 14-bit reso- 
lution. Standard operation is rated at a resolution of 50 
parts per million on a +5-V power source. The chip 
requires a maximum power of only 15 mW, according to 
the manufacturer. 

The. on-chip features of the CMOS TSC500 ADC in- 
clude an input buffer, integrator, analog switches, and 
comparator. Thanks to the chip’s three digital interface 
lines, a microprocessor can control the conversion while 
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two lines set the converter into one of four cycles. They 
are auto-zero, signal integrate, reference deintegrate, or 
integrator zero. 

The converter can be used in several different tech- 
niques, such as dual-slope conversion and integrating 
conversion. The CMOS design makes it possible to con- 
figure a TSC500-based microprocessor-controlled intelli- 
gent measurement system. 

In either plastic or ceramic 16-pin DIPs, the chip is 
available now in sample quantities. Production quantities 
of 100 or more take 8 to 10 weeks for delivery and are 
priced at $5.20 each for plastic and $6.80 each for Cerdip 
packages. 

Teledyne Semiconductor, 1300 Terra Bella Ave., Mountain View, 
Calif. 94043. Phone (415) 968-9241 [Circle 358] 


Inexpensive 8-bit ADC 
performs at high speeds 


Coming in at one third the price of comparable parts, the 
8-bit TLC549 analog-to-digital converter from Texas In- 
struments can perform up to 38,000 successive-approxi- 
mation conversions per second. 

The ADC’s LinCMOS processing and switched-capaci- 
tor design process allows the construction of capacitors 
that are smaller, more accurate, and of higher capaci- 
tance than is possible using metal-gate CMOS designs, 
the company says. Capacitors based on this technology 
are typically 10 times smaller than those based on the 
metal-gate process. / 

The TLC549’s use of a switched-capacitor design in- 
stead of the ladder-resistor technique saves space and 
power, the company says. It comes in 8-pin DIPs or in 
small-outline packages for $1.58 each. 

Texas Instruments Inc., Semiconductor Group, Literature Re- 
sponse Center (SC-472), P.O. Box 809066, Dallas, Texas. 75380. 
Phone (800) 232-3200, ext. 700 | [Circle 360] 


A 10-bit CMOS DAC 
settles in 600 ns 


The first CMOS product from Precision Monolithics, 
the PM-7533 monolithic 10-bit digital-to-analog convert- 
er, fits directly into the industry-standard AD7533 and 
AD7520 sockets. 

Advantages over existing DACs are improved power 
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ver notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


And they’re successful...the first in line to lead an 
important eae ...the first in line for a promotion. 
It’s certainly not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 


It probably means they read ElectronicsWeek... 
regularly. 


ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the “leading edge”’ of 
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supply rejection, lower gain drift, and less integral and 
differential nonlinearity drift over temperature, the com- 
pany says. No laser trimming is necessary to achieve true 
10-bit accuracy. 

Temperature tracking is improved by the use of an 
“on” n-MOS current-steering switch, connected in series 
with the R-2R ladder-terminating and feedback resistors. 
Full-scale output current on the latchup-resistant 
PM7533 settles to ==% least significant bit in 600 ns. 
TTL- or CMOS-compatible, the DAC accepts inputs 
ranging from 5 to 15 V. 

The converter is available now in 16-pin hermetically 
| sealed ceramic DIPs for military, industrial, and com- 
mercial temperature-range applications; plastic packages 
will be available by midyear. 

Pricing for 100-piece quantities ranges from $4 each 
for the 1-LSB commercial-grade part to $17.24 for the 
4-LSB military-grade version. Delivery is from stock. 
Precision Monolithics Inc., 1500 Space Park Dr., Santa Clara, 
Calif. 95050. Phone (408) 727-9222 [Circle 359] 


Network-control system 
Offers flexibility 


A variable and upgradable system, Hadax Electronics’ 
Network Control Switching System locates and identifies 
network problems on screen and provides a fast means of 
bypassing faulty lines or modems and restoring service. 

The system can be configured with up to 64 racks, 
each of which is fitted with 16 cards, for a maximum of 
1,024 channels. These can be accessed, switched, and 
monitored with a dumb terminal. A monitor bus pro- 
vides accessibility to any of the RS-232-C cards in the 
network for monitoring and testing. 

Three programmable, on-screen audio/visual alarms 
help monitor a trio of Electronic Industries Association 
signals for this system, which boasts the industry’s larg- 
est selection of channel interfaces. 

The menu-driven network controller features report- 
printout capability and a battery-backup system designed 
to protect the system memory in the event of a power 
failure. Magnetic latch relays automatically lock the sys- 
tem into the last switched position when the power sup- 
ply is cut. 

Prices begin at $3,200 for a single-rack configuration, 
and each additional card sells for about $200. The 


switching system is available now for immediate delivery. 
Hadax Electronics Inc., 79 Hazel St., Glen Cove, N.Y. 11542. 
Phone (516) 676-3386 [Circle 362] 





Network-management system 
uses graphics to speed repair 


Utilizing color-graphics displays and an extensive array 


of network diagnostic units spread throughout the sys- 
tem, the Medius Network Management System from 
Ocean Data Systems is claimed to be the most intelligent 
system in its class. 

Built around a central-site network-management sys- 
tem that includes a Digital Equipment Corp. VAX pro- 
cessor, a logging printer, and an operator work station, 
the system depends on the network diagnostic units for 
automatic monitoring of network circuits. 

System software includes facilities for automatic fault 
detection and analysis and an interactive color-graphics 
display of system and subnetwork status. The software 
also handles centralized control of diagnostic tests, con- 
trol of local and remote switches, and collection and 
display of network-performance statistics. 

The interactive graphic viewing system speeds repair, 
the company says, because it simplifies troubleshooting. 
It operates on three levels: a full geographic user-defin- 
able overview of the entire network; schematic represen- 
tations of user-specified subnetworks; and network details 
to show configurations of individual devices, such as 
modems, switches, or control cards, at any specific site. 

A typical 96-circuit configuration sells for about 
$135,000, with additional circuits averaging about $1,200 
to $1,400 each. The system, which includes user training, 
is available immediately. 

Ocean Data Systems Inc., 6000 Executive Blvd., Rockville, Md. 
20852. Phone (301) 881-3031 | [Circle 363] 





Image processor sits 
on a single Multibus board 


Housed on a single Multibus board, the MIP-512 image 
processor provides full 8-bit data acquisition, 8-bit image 
storage and display, and image processing at 90 ns per 
pixel. An 8-bit flash analog-to-digital converter is used 
for digitizing an external video signal to 256 discrete 
intensity levels. Either external or internal synchroniza- 
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tion generation lock is software selec- 
table. On-board programmable offset 
and gain controls and input lookup 
tables are provided for real-time pre- 
processing of raw video data. 

The board contains 256-K bytes of 
dual-ported video RAM for storing 
images up to 512 by 512 by 8 pixels. 
Images can be transferred between 
the Multibus and the video memory 
under direct-memory-access control 
in a fraction of a second. The proces- 
sor supports instantaneous pixel-by- 
pixel panning, scrolling, and zoom- 
ing of images. Up to 256 colors or 
Shades of gray can be displayed. 

Delivered from stock, the MIP- 
512 sells for $2,995. 

Matrox Electronic Systems Lid., 1055. St. 
Regis Rd., Dorval, Quebec, H9P 2T4 Cana- 
da. Phone (514) 685-2630 [Circle 365] 





Hardware digitizes 
video signal in real time 


Two boards, one a video I/O analog 
subsystem and the other a memory- 
mapped digital storage unit, work to- 
gether to convert a video signal into 
an image of 512 by 512 by 8 bits in 
1/30": 

The Multibus board set, the RTI- 
SOOM, is designed to couple to the 
manufacturer’s optional high-speed 
pipeline image processor. Applica- 
tions include inspection, surveillance, 
infrared thermography, microscopy, 
and the like. 

The analog subsystem (AS-501M) 
can be connected directly to a video 
source without external hardware or 
signal-conditioning circuits. The digi- 
tal storage unit (DS-501M) then 
stores the image and performs such 
manipulations as pixel panning, 
scrolling, 2x zooming, and write 
protection. 

Prices for the RTI-500M board set 
start at $5,000 in quantities of 100. 
Delivery is from stock. 

Recognition Technology Inc., 335 Fiske 
St., Alco Park, Holliston, Mass. 01746. 
Phone (617) 429-7804 [Circle 366] 





Video board melds 
variety of software 


When the PC-1200 is plugged into 
an expansion slot on the IBM Corp. 
Personal Computer or compatible, it 
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Opens up applications-software op- 
tions that include Imigit, an image 
creator and editor; data-base and im- 
age integration using dBase II, the 
IBM Filing Assistant, and others 
with PhotoBase; and the Halo graph- 
ics library. 

Graphics-adapter cards supported 
by the video digitizer board include 
those from IBM, Hercules, and Tec- 
mar, as well as the GA-3 Revolution 
card with a palette of 16.7 million 
colors. The board will accept input 
from any NTSC, RS-170, or RS-330 
color or monochrome video source, 
including VCRs and laser disks. 

The PC-1200 board can present 
images in 256 levels of gray or color, 
capturing an image of 640 by 480 by 
8 bits in 0.6 s. The programmer can 
manipulate images in full and partial 
resolution or at the row and pixel 
level. Extended functions include im- 


‘age compression, image comparison, 


and printer support. 

Delivery of the PC-1200 takes 
about two weeks. The price of the 8- 
bit video digitizer is $1,495; 4- and 6- 
bit models are also available. 

Chorus Data Systems, 6 Continental Blvd., 
P.O. Box 370, Merrimack, N.H. 03054. 
Phone (603) 424-2900 [Circle 367] 


Data collector captures 
employee, inventory records 


The microcomputer-based Netmaster, 
a data-collection system, offers appli- 
cation-specific packages of hardware 
and software to keep employee, in- 
ventory, and quality-control records. 
The Netmaster, the 16-bit central mi- 
croprocessing unit, can be connected 
to up to 96 of the system’s Transac- 
tor terminals. Depending on the 


ad 100) =, 


THE POWER TEAM 
YOU CAN COUNT ON 


You can meet the tough 
ol-AisTo]a loko} maeyit} eyaaldle)gme) 
processing in Taiwan. PECOR’s 
plant has complete facilities 
for producing power 
transistors in TO-3, TO-220, 
and TO-3P (TO-218) packages 
for power supplies, TVs, 
monitors, car regulators and 
ignitions, printers, or other 
applications. Experienced 
engineers work under 
rigorous QC to give you best 
results at unbeatable prices. 
In the second half of the year 
PECOR will add new regulator 








ICs, Schottky diodes, and 
microwave transistors to its 
top-quality line for you. 


PRESIDENT ENTERPRISE CORP. 


International Sales Headquarters: 11th & 12th 


FI., No. 560, Sec. 4, Chung Hsiao E. Rd., 


Taipei, 105, Taiwan, R.O.C. Tel: (02) 700-2866 


Telex: 12200 PECORTPE 
Hong Kong Office: 

Id Fas x 3 $01 610574 0 pao bro $0) 0, 05°45 
Telex: 50514 PECOR HK 
U.S.A. Office: 


Tel: (408) 748-0900 Telex: 176400 PECOR SNTA 
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manager’s needs, the central unit and terminals offer 
variable memory capacities and input features, respective- 
ly. The processing unit can either stand alone or serve as 
a monitor between the terminals and a host computer for 
data-intensive uses. 

Part of the system’s software is application-specific. 
The custom software can cost between $5,000 and 
$15,000. Each Netmaster unit includes the operating sys- 
tem, the data-collection subsystem, the Transactor pro- 
cess routines, and the host communications system. 

The price of the Netmaster depends on its memory: 
one with a 360-K-byte floppy-disk drive costs $8,000, 
two 360-K-byte drives cost $9,200, and a unit with one 
10-megabyte drive and a 360-K-byte drive lists for 
$15,500. A Transactor costs $900 with just a keyboard, 
$1,000 for just bar-code entries, and $1,350 for both. 
Innovative Electronics Inc., 4714 N.W. 165th St., Miami, Fla. 
33014. Phone (305) 624-1644 [Circle 376] 





MOS FET switcher supplies 
175 W with four outputs 


Computers, peripherals, and other office equipment are 
among the applications for a four-output, 175-W switch- 
ing power supply built using MOS FET technology. The 
unit has a 50-kHz switching frequency and built-in 
brownout protection. The switcher meets international 
electromagnetic-interference and safety requirements set 
by Underwriters Laboratories, the Federal Communica- 
tions Commission, Canadian Standards Association, and 
the International Electrotechnical Commission. 

At outputs 1 through 3, load regulation is +0.4% 
across the range from no load to full load. At output 4, 


14 


the load is regulated 4% over the same range. Pricing 
and delivery information for the supply was unavailable. 
NCR Corp., 584 S. Lake Emma Rd., Lake Mary, Fla. 32746. 

Phone (305) 323-9250 [Circle 370] 





400-W power supply 
fits into 325-W package 


A compact switching power supply offers 400 W in the 
standard 325-W package, which is 2.37 by 15 by 4.87 in. 
The MS1167 has a half-bridge design and is recognized 
by Underwriters Laboratories 478 and the Canadian 
Standards Association 22.2 #154 for safety. Its single- 





output rating is +5 V at 80 A. Mean time before failure 
is estimated at 30,000 to 40,000 h under nominal line 
and full load at 40°C ambient temperature. 

Single switchers sell for $382, $229 each in quantities 
of 1,000. Products are shipped in eight weeks. 
Sierracin Corp., Power Systems Division, 20500 Plummer St., 
Chatsworth, Calif. 91311. Phone (818) 998-9873 [Circle 371] 





Analog system tests 
mixed-signal gear 


The A370 Analog LSI test system is designed to charac- 
terize and test mixed-signal gear that incorporates both 
analog and digital circuitry. The system’s 18-bit comput- 
er uses Advanced Micro Devices’ 2901C chip (based on 
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KenirpniX Q-BUS MEMORY 
SERVES YOU THE BEST! 





OPTOELECTRONICS 


bit-slice technology) and supports up 
to 1 million words of main memory. 

For flexibility in stimulating a de- 
vice and analyzing its response, the 
system’s high-speed digital module 
provides up to 40 drive/detect chan- 
nels, each one independently pro- 
grammable. The module also affords 
18 programmable timing edges and 
can assign one of five drive formats. 

A new release of the company’s 
Pascal/Steps language offers editing, 
I/O, and debugging capabilities. 
Menu-based software packages with 
interactive-graphics allow develop- 
ment of digital-signal-processing test 
procedures. The A370 uses the firm’s 
Vector Bus Architecture, which was 
introduced first in the earlier A360 
testing system. 

The A370 Analog LSI test system 
sells for $115,000 to $500,000. The 
typical unit costs $250,000 and in- 
cludes the test computer, vector bus, 
array processor, digital module with 
16 drive/detect channels, and soft- 
ware. Delivery takes eight weeks af- 
ter receipt of order. 

Teradyne Inc., 321 Harrison Ave., Boston, 
Mass., 02118. 
Phone (617) 482-2700 [Circle 369] 
















MSV11-QX FEATURES 
@User Expandable by Plugging 256KBit. Keni pan: 7 
RAM Chips in 512KB Increment Upto Pn rponiX 
4OQ6KB. Kentronix, Inc. 


@On- Reaister, No.2 Nichidai Bldg. 1-6-14, Higashi-Nakajima, 
pei feiarrher ariyN anges rca Higashi- Yodogawa-Ku, Osaka 533, Japan 


. Phone:81-6-323-1707 Fax:81-6-323-1762 
@Pre-Selected 256KBit RAM Used. Telex:J64531 KENTRONX 


@96Hour Burn-in. i ee eo =< 
@For All Q-Bus CPU and MICRO-VAX. | _Please Contact Kentronix 
®immediate Delivery. | C 


















Infrared LED set suits 
photosensors, interruptors 


A line of side-viewing infrared LEDs 
and phototransistors is suited for ap- 
plications such as photosensors and 
interruptors. The model SIM-20ST 
emitter boasts a power output of 7 
mW and, like the model RPM-20PB 
detector, measures 4.4 by 4.3 mm in 
a side-view package. | 
The SIM-20ST emits light at a 
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Surface Mountable Components 


Now that componentplacement __ tors, switches, relays, sockets, 
machines and special soldering connectors and others. 












; systems are available, only one It will include companies such 
pauet a evita Ge a roadblock still exists in the bur- as Philips SMD Technology Serv- 
has a spectral bandwidth at 50% geoning SMD field—surface ice Center, Allen Bradly, Kyocera, 
output points of 40 nm with a half- mountable components. Amp, Burndy, Berg, Panasonic, 
angle emission of 18°. Forward volt- This Special Report will tell TI, Moto, National Semi, Sig- 






what's available, what’s missing, netics, AVX, Murata Erie, Mepco- 
what's coming in surface mount- —__Electra, Rohm, Kemet, Sprague, 
able resistors, capacitors, induc- Harris Semi and others. 


age is 1.25 V typical, with a 1.5-V 
maximum at 50 mA. The half-angle 
power spread of the RPM-20PB de- 
tector is 28° with a rise-and-fall time 
of 10 us. 

Collector-to-emitter breakdown is 
32 V at 50 vA, and the dark current 
is a maximum of 0.5 wA at 10 V. 
The light current is 10 mA at 5 V. 
Maximum ratings for the emitter in- 
clude a forward current of 50 mA, 
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reverse voltage of 5 V, and power dissipation of 80 mW. 
Maximum ratings for the detector include a collector-to- 
emitter voltage of 30 V, emitter-to-collector voltage of 5 
V, a light current of 30 mA, and power dissipation of 
100 mW. Both parts sell for 35¢ each in quantities of 
1,000. Deliveries take eight weeks and are from stock. 
Rohm Corp., P.O. Box 19515, Irvine, Calif. 92713. 


Phone (714) 855-2131 [Circle 378] 





Four-quadrant photodiode 
fits process-control needs 


Offered in a 12-pin TO-8 package, a four-quadrant sili- 
con photodiode, the DS-11440, allows an optical fiber, 
LED, or other appropriate light source to be centered 
within the quadrants to permit directional back scatter- 
ing or a variety of noncontact surface-inspection and 
process-control functions. The TO-8 package features a 
0.050-in.-diameter hole through the silicon detector and 





TO-8 base. The large area (0.225 in. outside diameter) 
quadrant detector has a typical responsivity (at 900 nm) 
of 0.55 A/W, a capacitance of 20 pF at 10 V, and a dark 
current of 150 nA at 10 V. 

Prototypes for evaluation sell for $450 each in lots of 1 
to 10 pieces. 
Silicon Detector Corp., 855 Lawrence Dr., Newbury Park, Calif. 


91320. Phone (805) 498-6737 


Dual-port RAMs deal 
with data contention 


Two CMOS dual-port static RAMs, the 16-K IDT 7132 
and the 8-K IDT 7130, are said to replace up to 30 
discrete parts with a single chip. Internal logic handles 
data contention when conflicts arise during simultaneous 
access of the same memory location. When both ports 
attempt to access the same memory location at the same 
time, on-chip arbitration logic determines which port has 


[Circle 380] 
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access. A chip-enable capability controls the chips’ auto- 
matic power-down feature, which allows a port to enter 
the standby mode. 

The chips are processed in compliance with MIL-STD- 
883, method 5004. Access times for the military-industri- 
al versions are 100 ns and 120 ns; commercial access 
times are 90 ns and 100 ns. 

The 16-K IDT 7132 sells for $324 for the 120-ns 
military version and $116 for the 100-ns commercial 
version in 100-plus quantities. The military and commer- 
cial versions of the 8-K IDT 7130 sell for $185 and $66, 
respectively. Packaging is either in a 48-pin DIP or 48- 
pin leadless chip carrier. Production shipments will begin 
during the middle of the second quarter. 

Integrated Device Technology, 3236 Scott Blvd., Santa Clara, 
Calif. 95054. Phone (408) 727-6116 [Circle 341] 





16-K static RAM uses firm’s 
68020 process technology 


The first entry from this manufacturer in the 4-K-by-4- 
bit static-RAM market is fabricated in silicon-gate 
HCMOS III technology, on the same line as_ the 
MC68020 32-bit microprocessor. Available with 45-, 55-, 
or 70-ns access times, the MCM6168 incorporates ad- 
vanced lithography and wafer-stepping expertise with 
1.5-um design-rules capability. 

Operating from a single +5-V power supply, the static 
design eliminates the need for external clocks or timing 
strobes. System power is reduced without degrading ac- 
cess performance when chip enable goes high. 

The MCM6168 comes in a 300-mil, 20-pin plastic 
DIP. Volume production will begin in March, and sam- 
ples are available now. In quantities of 10,000, piece 
pricing is $8.25 for the 45-ns model, $6 for the 55-ns 
model, and $5.50 for the 70-ns version. 

Motorola Inc., Memory Products Division, 3501 Ed Bluestein Blvd., 
Austin, Texas 78721. Phone (512) 928-7505 [Circle 342] 
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MIL-STD memories 
reach speed of 90 ns 


Alpha-particle protection is featured 
in a line of 16-K CMOS static 
RAMs, available in commercial and 
MIL-STD-883C versions. The 21C16 
Series requires standby current of 0.5 
A and operates typically on 40 mA. 
These SRAMsS are available with 45-, 
55-, and 70-ns maximum speeds in 
the commercial-temperature range, 
and in 70- and 90-ns maximum 
speeds for use in the military-tem- 
perature range. 




















The 21C16 series of SRAMs has 
applications for cache memories used 
in high-speed minicomputers; high- 
end 32-bit microprocessors like the 
68000 and the 80286; and very-high- 
speed data-communications buffers 
and telecommunications processors. 
The manufacturer will quote price 
and delivery times. 

Solid State Scientific Inc., 3900 Welsh Rad., 
Willow Grove, Pa. 19090. 
Phone (215) 657-8400 












[Circle 340] 












Expert-systems builder 
looks at varied problems 


Playing the role of a knowledge engi- 
neer interviewing a human expert, 
Timm (The Intelligent Machine 
Model) is a computer program for 
building expert systems. Such sys- 
tems have already been built for di- 
agnosing diseases, selecting financial 
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COLCOAT 515 


Electrostatic 
De Taatele [= 





Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


wis 
COLCOAT CO.,LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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Surface Mountable 
Components 


Now that component placement ma- 
chines and special soldering systems are 
available, only one roadblock still exists in 
the burgeoning SMD field—surface 
mountable components. 

This Special Report will tell what’s 
available, what's missing, what’s coming 
in surface mountable resistors, capaci- 
tors, inductors, switches, relays, sockets, 
connectors and others. 

It will include companies such as 
Philips SMD Technology Service Center, 
Allen Bradly, Kyocera, Amp, Burndy, 
Berg, Panasonic, T|, Moto, National 
Semi, Signetics, AVX, Murata Erie, Mep- 
co-Electra, Rohm, Kemet, Sprague, 
Harris Semi and others. 
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HIGH SPEED POWER FET AC/DC 
HYBRID SWITCHING DEVICES 


New M85F/M90F Power FET HSD’s 
feature low on-resistance (0.3 ohms), 
no offset voltage, 1200V opto-isolation, 
hybrid microelectronic assembly to 
MIL-R-28750 & MIL-883, CMOS or TTL 
compatible, Schmitt trigger, 3.8 to 32V 
control voltage, 1.3A load, low EMI & 
high noise immunity. DC or AC units 
available at $38 ea. for 500 pcs. For fast 
low level switching, isolated line drivers, 
current loop switches, & servo control. 
Teledyne Solid State Products, 12525 
Daphne Ave., Hawthorne, Ca. 90250, 
(213) 777-0077. 
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A guide to 
semiconductor 
strategies 

in the 80's! 


CUSTOM & SEMICUSTOM VLSI: 
Survival Strategies For The New Era 
asks the question: Are you equip- 
ped to meet the challenges of an 
ever-changing industry? 

Radical change in industry can 
mean radical growth if you under- 
Stand these changes. 


Order this book today for an inside 
line on the challenges of change in 
the semiconductor market. 


Send $150 or your company purchase 
order to: R360 


ElectronicsWeek Books rd) My 


P.O. Box 541 yon i 
Hightstown, NJ 08520 . 





strategies, locating mineral deposits, 
and tuning computer systems, to 
name a few possible applications. 

Timm works independently of its 

domain—that is, it applies a general 
method, not tied to a particular 
problem, to construct and interpret 
the user’s knowledge base. The pro- 
gram can deal with new or uncertain 
situations and arrive at best-guess an- 
swers for these situations. Timm will 
always make some kind of choice, 
even if the reliability is small. 
- Designed as a menu-and-prompt 
program, Timm communicates with 
the user in either “terse” or “‘ver- 
bose” style—the latter includes fur- 
ther explanations and definitions of 
terms. Through Timm, it is possible 
to link multiple expert systems into 
networks. The program requires no 
special-purpose hardware or software 
and is currently being implemented 
on IBM (including the Personal 
Computer), Amdahl, DEC, and 
Prime computers. 

A single license for Timm-PC 
costs $9,500. Other licenses in vary- 
ing quantities will be quoted by the 
manufacturer. Time-sharing is also 
available. 

General Research Corp., Software Sales 
and Marketing, 7655 Old Springhouse Rad., 
McLean, Va. 22102. 

Phone (703) 893-5900 [Circle 344] 


Interactive program 
evaluates 8-bit RAMs 


Teradyne’s J386A and J386A-8 
memory-test systems are extended by 
Visions-386, an interactive program 
for characterizing and evaluating 
RAMs up to 8 bits wide. Designed 
to speed time to market by shorten- 
ing the characterization phase of the 
design cycle, Visions-386 combines 
test and hardware conditions. 
Individual tests can be created us- 
ing natural-language input, or they 
can be created off-line and then 
transferred to Visions-386. Test types 
include bit maps and data-logged re- 
sults (called ‘“‘shmoo plots”). The 
software also offers debugging tools. 
Priced at $30,000, Visions-386 is 
available now. 
Teradyne Inc., Inquiry Systems and Analy- 
sis, 660 Summer St., Building 114, Box 
120, Boston, Mass. 02210 [Circle 345] 
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Dot-matrix printers 
become X-Y plotters 


A machine-language extension to Ap- 
plesoft Basic, Dotplot transforms the 
Imagewriter, Prowriter, Epson FX- 
80/RX-80 and a number of other 
dot-matrix printers into X-Y digital 
plotters. Dotplot creates a plotting 
window that can go as large as 2,048 
by 32,000 dots, permitting the gener- 
ation of high-resolution plots up to 
12.8 in. wide by nearly 19 ft long. 
Plotting resolution is 72 dots/in. ver- 
tical and from 120 to 160 dots/in. 
horizontally, depending on the make 
of printer. 

Dotplot, equipped with two X-Y 
data-plotting programs and a simple 
drafting program, sells for $65 and is 
available now. 

CMl-Cascade Inc., P.O. Box 510, Philo- 
math, Ore. 97370. 
Phone (503) 929-6241 [Circle 346] 


Compact laser marks 
metals and nonmetals 


The YAG/180 marking system uses 
a laser to inscribe numbers, letters, 
logos, and bar-code symbols on a 
wide range of materials, both metal 
and nonmetal. The system has ad- 
justable dot-matrix marking with 
overlap capabilities to provide a sol- 
id-character appearance. Within its 
314 -by-314-in. field, the laser marks 
in five sizes between 1/16 in. and 
11/64 in. with a depth of 0.003 in. 
The combination of self-contained 
cooling system and dot-matrix tech- 
nology minimizes the system’s space 
requirements. The basic marking sys- 
tem sells for $43,000 and includes 
the laser, a controller, and a key- 
board. A 24-by-24-by-34-in. enclo- 
sure for manual operations is avail- 
able as well and sells for $5,500. In 
addition, the firm can customize the 
packaging for automatic feeding. 
Other additions include an option 
that etches a heavier line, for $2,100; 
a small-character option, for $2,600; 
a RS-232-C interface, for $7,200; and 
a bar-code option that has yet to be 
priced. The company is currently 
taking orders. | 
Signode Corp., George T. Schmidt Division, 
6250 W. Howard St., Chicago, Ill. 60648. 
Phone (312) 967-6250 [Circle 381] 
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1S RESCREENING NECESSARY? 








The electronics industry has grown big and 
diverse. (It’s now a $320 billion market.) 

You can no longer be all things to all design 
engineers. This is why McGraw-Hill has 
introduced four new design magazines. Each 
targeted publication addresses the design need 
of a specific industry segment. 

For example, when you advertise the 
military features of your components in 
“Military/Space Electronics Design” your 
message is more effective. 

Using one of our four design publications 
cuts down waste circulation. Our rates are a 
fraction of the page rates of the design books 
that try to be all things to all designers. 

Also, your ad doesn’t get buried in a sea of 
other general design ads. 

Instead of a bigger budget maybe you need 
a targeted budget. Multiply your 
market shares by dividing your . ean 
budget into segments. 
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_ The only electronics directory 
you need... 
1984-85 Electronics Buyers’ Guide 








Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


a 


AMoGr aw-Hitt Publication ae + 
I e — —e — oo ee e 
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Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven’t got it, New York, New York 10020 


’ ° Enclose check for: »* $40 for each copy delivered in 
you're not in the market. re aoe aan | 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 


To insure prompt delivery air mail) 





enclose your check now. Make Check payable to: Electronics Buyers’ Guide. 
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New Literature 


System specs. AT&T Co.’s effort to 
promote a standard computing envi- 
ronment is detailed in “System V In- 
terface Definition,” a list of specifica- 
tions that define a minimum set of 
system calls and library routines that 
should be common to all operating 
systems based on its Unix System V. 
The intent is to allow applications to 
execute on any system that conforms 
to the definition. Copies of the docu- 
ment may be ordered by calling 
(800) 432-6600, operator 77. The se- 
lect code is 307127 and the price is 
$37. AT&T Information Systems, 
100 Southgate Pkwy., Morristown, 
N.J. 07960. Phone (201) 898-8321. 

[Circle reader service number 421] 





Precisely right. “Quality Measuring 
Instruments and Precision Tools” 
features digital instruments that can 
interface to a computer plus electron- 
ic measuring systems from Trimos 
and Sylvac. Ask for catalog 1684 
from the Fred V. Fowler Co., Dept. 
L, P.O. Box 48, 66 Rowe St., New- 
ton, Mass. 02166 or call (617) 332- 
7004. [Circle 422] 


Deep reading. SRI International is 
distributing the second edition of its 
Research Publications Catalog. This 
problem-solving organization reports 
to clients on a wide range of sub- 
jects, which include The Computer 
Chronicles and reports on artificial 
intelligence, gallium arsenide semi- 
conductors, microelectronics, and 
more. Free copies are available from 
SRI International, Marketing Ser- 
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vices-201, 333 Ravenswood Ave. 
Menlo Park, Calif. 94025. Phone 
(415) 326-6200. [Circle 423] 


Dig and discover. Seismographs, bore 
hole loggers, magnetometers, and air- 
borne surveys are among the topics 
that are covered in EG&G Geome- 
trics/EG&G Mount Sopris Instru- 
ments’ latest catalog of geophysical 
equipment. Many of the software 
programs listed in the catalog are 
free, and applications and case his- 
tories appear throughout the publica- 
tion. Request it by calling (408) 734- 
4616 or by writing to the company 
at 395 Java Dr., Sunnyvale, Calif. 
[Circle 426] 


FREQUENCY CONTROL PRODUCTS, IC. 


HI-TEMP 
CMOS Crystai Clock Oscillators 





Good vibes. CMOS crystal clock os- 
cillators operating in temperature 
ranges to 200°C are covered in a free 
data sheet from Frequency Control 
Products Inc. It gives information on 
test and environmental data, specifi- 
cations, and ordering information. 
Write the company at 61-20 Wood- 
side Ave., Woodside, N.Y. 11377 or 
call (718) 458-5811. [Circle 427] 


Liquid assets. Standard and custom 
liquid-crystal displays including 
guest-host dichroic, multiplex, and 
direct-drive (TNFE) displays are pre- 
sented in this catalog, along with 
number of digits, display size, fluid 
type, and other specifications. A cus- 
tom-design sheet is also offered by 
Hamlin Inc., Lake and Grove Sts., 
Lake Mills, Wis. 53551. Phone (414) 
648-2361. [Circle 431] 





Remote possibilities. RCA Corp.’s 
Distributor and Special Products Di- 
vision has issued an updated catalog 
on RCA remote controls for video 
instruments (no. 1F5790 Rev. 1/85). 
It is available either from parts dis- 
tributors or through the company’s 
Sales Promotion Services, Deptford, 
N.J. 08096. [Circle 429] 


Three of a kind. Cornell Dubilier 
distributes three free brochures—on 
mica capacitors, film capacitors, and 
ac capacitors—that give applications 
and specifications. Call (201) 256- 
2000 or write the Marketing Depart- 
ment, Wayne Interchange Plaza 1, 
Wayne, N.J. 07470. [Circle 425] 








Back to back. Backplane circuit 
boards that meet MIL-C-55110 spec- 
ifications with up to 20 layers are 
featured in “Backplane Interconnects 
and Bussing Systems,” a free bro- 
chure available from Interconics. Ob- 
tain one by calling (612) 228-6512 or 
write to the company at 245 E. Sixth 
St., Third Floor, St. Paul, Minn. 
55101. [Circle 428] 


We mean business. The premier issue 
of The Business Unix Journal has hit 
the mails with articles on spread- 
sheets, an order entry and shipping 
system based on nroff, industry pro- 
files, and software. An independent 
magazine, Business Unix is published 
from P.O. Box 1065, Lafayette, 
Calif. 94549; phone (415) 284-1610. 
An introductory subscription is $66 
(regularly $74). [Circle 424] 
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POSITIONS VACANT 


fa See keene se eee 
Gulf South Opportunities! Numerous open- 
ings in the Gulf Coast area for electronic 
engineers in the medical, computer and 
defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
Jernigan, Snelling and Snelling, 428 Plaza 
Bidg., Pensacola FL 32505, (904) 434-1311. 


Engineers — Discreet, Personal, Reputable. 
National-fee paid. Murkett Assoc., Box 527, 
Montgomery, AL 36101. 


Electronics Technology — Arkansas’ lar- 
gest community college is seeking an In- 
structor to teach in a three-year electronics 
program leading to an advanced certificate 
in microprocessing technology. MSEE 
preferred; BSEE or related degree required 
with industrial experience considered. Liber- 
al benefits available. Located in a growing, 
industrial community at the foot of the 
Ozark Mountains. Apply to: Office of Person- 
nel, Westark Community College, P.O. Box 
3649, Fort Smith, AR 72913. EOE. 


Application Engineer needed in computer 
engineering consulting company. Require 
ME degree in Electrical Engineering. Exper- 
ience with MC 68000 and disc controller. 
Experience in assemblers 6801, 6809, 6502, 
68000, Z80 and experience in Apple Il, MPF-I 
and MICE-lII. Salary $30,000 per year. Con- 
tact Utah Job Service, 1234 South Main 
Street, Salt Lake City, UT. 84147 Job Order 
No. 76814. 


POSITIONS WANTED 





Electronics/R&D Engineer Micro- 
processor based product design and assem- 
bly language programming. Project rates. 
Mr. Masel (718) 476-1516 (N.Y.) 


HOT LINE 


To place your 












recruitment message 
In 
Electronics Week 





call Pat Clyne 
or Jim Corcoran 
at 


212/512-2983 


TO ANSWER 
NUMBER ADS 


Address separate’ en- 
velopes (smaller than 11” x 
5” for each reply to: 


BOX 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 















Are you in 
your first 
engineering 
job? 


Are you 

thinking 
about where 

you go 
from here? 






This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now — articles 
like “How to Get a Good Performance 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics’ —and many 
more. Send for this book today and 
begin to move ahead in your career. 


GRADUATING ENGINEER Mh 
P.O. Box 900 Che 
New York, NY 10020 e afl is 


Please send me __ copies of “Moving 
Ahead in Your Career” at $9.95 each. 
Enclosed is my check/money order 
made out to Graduating Engineer for 


— 










Name 
Address 


City/State/Zip 








Advertise 
your 


software 
for only 
$114.75 

























For only $114.75 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of it— Electronics 
Week’s paid circulation of 102,000 
subscribers. 





You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why EWeek’s Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
David Emery at 212/512-2557. 





Electronics Week 
Computer Software 
Section mI; 


Post Office Box 900 Che 
New York,NY 10020 “Wall g 



















1985 ELECTRONICS WEEK 
COMPUTER SOFTWARE SECTION 


Sizes Material 
1 Inch 7/8x2 1/4 Artwork or 
2Inch 17/8x2 1/4 _ film preferred. 
3Inch 27/8x21/4 Typesetting 
4inch 37/8x2 1/4 _ free of charge. 


1985 RATES 


Unit 1X 6X 12X 






















1 Inch $114.75 $113.75 $112.80 
2 Inch 229.50 227.50 225.60 
3 Inch 344.25 341.25 338.40 


4 Inch 459.00 455.00 451.20 





oF 1] 
David Emery 
212/512-2557 
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LOCK UP THE LAB— 


| i know that the wellspring of tech- 
nology—what is known as pure research 
or science—can be nurtured only in an atmo- 
sphere as free of restriction as possible. 

That is why we view with alarm the new 
excursion of the government into the preserve, 
under the cover of a study by the House Sci- 
ence and Technology Committee whose objec- 
tive is to better regulate the expenditure of tax 
money. The study group, consisting of 18 com- 
mittee members, offers this ringing rationale 
for its work: “The payoff from science has 
always been surrounded by a certain degree of 
rhetorical vagueness.” 

The first impulse is to laugh hysterically at 
the thought of members of the U.S. Congress 
waxing stern about rhetorical vagueness; the 
second is to change the locks on the laborato- 
ry doors. 

One aspect of the study is particularly inter- 
esting. The members mean to take a look at 
the concept of peer review, in which panels of 





SHOULD THE FCC LAB 
SIT ON ITS PROBLEM? 


hile we’re on the subject of the tax dol- 
lar, consider the story out of Washing- 
ton in the Feb. 11 issue (p. 28) about the hard 
times that the Federal Communications Com- 
mission’s laboratory is going through. It seems 
that the lab, as Karen Berney reported, has 
requested $70,000 for fiscal 1986—that is what 
one new spectrum analyzer would cost—yet 
might wind up with a mere $5,000. This 
would particularly hurt the work that the lab 
does in evaluating the interference potential of 
new modulation techniques. 
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HERE COMES CONGRESS 




















scientists examine applications for federal 
grants and rank them. While they’re at it, they 
might also examine a shabby, if not dishonest, 
practice that has become popular in the last 
few years among their peers seeking to circum- 
vent the review process for politcal gain. They 
simply attach riders to other legislation appro- 
priating money for projects favoring universi- 
ties in the home district. It must be admitted 
that scientific peer review, flawed though it 
may be, certainly is a more reliable system 
than political opportunism. 

Although it is possible that some good can 
come of the study group’s work, the long- 
range ramifications are most worrisome and 
dangerous. The temptation for politicians to 
seek the cheap headline by spotlighting the 
occasional horror story might prove irresist- 
ible. It is too much to hope that these investi- 
gators will learn the most basic truth of all: 
scientific research must be free to make 
mistakes. 














Now $70,000 isn’t even lunch money in 
these heady days when a trillion-dollar budget 
seems just around the corner. And $5,000? 
That’s not an appropriation, that’s an insult. 
But we have a plan that we believe will not 
only satisfy those profligate spenders at the 
FCC lab but should also bring tears of grati- 
tude to the eyes of the administration’s budget 
cutters. How about giving the lab some of 
those $700 Navy toilet seats? Then the lab 
could hold a benefit auction. Bet it would raise 
more than $5,000. 
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There’s Room in One LCD Module 
for the Entire Globe. 


-It Displays 2,000 Characters on a Large Screen= 





Simulated picture 





Se eee pam + 
MEI MAAR ABER 8 aoe 


New LCD modules from TOSHIBA give you 640 X 200 dot displays Specifications 
plus your choice of display area: virtually the size of an ordinary po t—“‘“CO;éOC*:CTC-4020T—sTLC-363— 
magazine or half that size. 


ae 80 x 25 80 X25 
The large display area puts a lot of information on view — either (2,000 characters) 


module can give you an array of 80 characters X 25 lines. Yet TOSHIBA 
technology cuts bulk and power consumption to the bone. These slim Overall Dimensions 274.8 X 240.6 X 15.0 
LCD modules are battery-powered , and they are compatible with Lilla dil 

current CRT displays without changing software. 

All these features add up to portability. Versatility. Usability. These 
LCD modules are ideal 
as displays for portable C406 
word processors, 
personal computers, 
POS terminals and other 
display terminals. 

Ask us. TOSHIBA is 
there when it comes to 
the technology you need 
in LCD components. 
























Input Voltage 


Recommended Operating Conditions 


Supply 5 +0.25V 5 +0.25V 
Voltage 
/ Input voltage |g 4.0 V Min. 4.0 V Min. 
| O.5V Max. | 


pesponse 
Time 


oo Design and specifications are subject to change without notice. 













TLC-363 























Toshiba America, Inc.: Electronic Components Div., 2692 Dow Avenue, Tustin, CA 92680, U.S.A. Tel: (714) 832-6300 

Toshiba Europa (I.E.) GmbH: Electronic Components Div., Hammer Landstrasse 115, 4040 Neuss 1, F.R. Germany Tel: (02101) 1580 

Toshiba (UK) Ltd.: Electronic Components Div., Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165JJ, England Tel: 0276 62222 
Toshiba Electronics Scandinavia AB: Vasagatan 3, 6th Floor, S-111 20 Stockholm, Sweden Tel: 08-14 56 00 

























































General Electric, one of the strongest 
axe nals cal aKa) (voice al(esealalicere|Uers mm ints xe (6(e 1/107 
connection” — a series of high fo[Urel lina exs11| ars Kels 
designed to work with major brands of home 
computers. This complete line includes 
products designed to extend the versatility of 
most home computer systems. 


COMPATIBILITY. 


Since GE's peripherals are compatible with 
most home computers, you don’t have to carry 
ohY,o|1(=)\'Ke)l (ene seen ane|(oian ele mexe)nn) ele) (11 
lines. We designed Interfaces for use with various 
Atari® and Commodore® home computers 
as well as the IBM® PCjr. Compatibility means 
relceyilreleyilin me ares ocere(e(- mere la sean ae]e)e\-1018 


FULL LINE VALUE. 


GE peripherals provide value by offering 
features and benefits consumers want. Like the 
xiao eel amilas muuliane ce] elalecnexe| ere] ei (-<3 
(@o)lo| me lave hare acovern(elanr-\'/oalocmine meee eli-xels 
high performance televisions. A Modem that 
a\erf ole) jake (ee 10 s)| (exe |ae Ke ||(-1e1mere)alai=\e1/(e)a Re) 
telephone systems, and a Data Recorder 
are lmKe palalmeeanl ere] @)iomAllne ose ae menil| 
home computer needs tomorrow 
as well as today. 


QUALITY THAT WON'T QUIT. 


GE peripherals are built to last. For 
instance, the Printer has been designed 
for over 20 million impressions and run 
for over one thousand, five hundred hours. | 

The Modem has been subjected to rigorous drop Model 3-8100 
testing and the Data Recorder has been designed for Fee als 
day in, day out rugged use. This is why we can offer full.._ 
two-year warranties on the Printer and Modem, and da i ae, 

Ul RelasmYceAliolicolalxeahin’=) Belren ty-vere ce -a 

In addition, the GE Answer Center™ is always 
available to assist you or FH customers 24 hour Wii 
orele\A ==" : 
















Model 13BC5509X 
RCM Orel lol an yielalicelem ms 




















Model 3-8200 









Model 3-5156 
Data Recorder 


